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The) "j *«' ^ ij\ j " r ii j^-S (tfii 4_L>i_a aJLc Q£ )J lilo 

tLgJjJij i_)Lj5LI1 1 jl* jjic (Christian Science ?«Q<)SJI» i—iLiS 
j-j-c. (j-j^jj-iilJ! J i n 1 1 ii U liilj joJLkJ! Ail 

jjj 1 1 r* I iga-all uu>i^b (J-"^ ^J-Al Mill 
<L«.ixIaJ I d j n Utl JjLjiX! ji^i ^L)- 3 ^ 

( j_u_jJj . (j;^ mi i tl ^ n i-»J1j 3l_j_>JLij d I 1 t j 4pJL»J1 
i i^lLSLa _}j-j?e_s ^jLcLi-o jJjLSLJ K^j^SLII)) * )Ln£ 

^^.3 j nl di_a^ d . jjt Jj iMy'Jjj iil"itl J i nl i n n It 
Mijtl Ji^jJI (2>c '(jjJ^-i Cr^j J 1 "1 1 ""'.'J ' I (j .'If 1 

it_jLlSLtl lj_a (jiajuj .(j^JjJI jUoV! ^ Sj_u£Ltl 
(Jjusjj ..(^julII ^jJs pJL«JI i— al uuSl «L»^5ji «(_£jL<i!l 
(_gjLc -ij^*- 0 u>^ cly^J j-^i3 J *-* <— >L_>Ln^ o-^ 1 

« . J jQjjsj 

Chicago) «ij^jLjjJj j ftl g j mii) 2 ^ 

'.^yJb Uj (Tribune 
^ i i ^> t mj **i a*. . . O I j i in ^ ' ea ' m£ ^_i_u ga « pj » 

iajjJI ^^k: jjLaJI 4jl^|^J| 5u_m_jJI Sj^LoJI m£ y ( i n a 

jjs-T I'm mi (jLi-JaVI (j-k Lj^J-o jjjj" 1 ^ 't * * Sj^-o-j 
. « d j <a rtv t j^l j! SjIjI LJJ^J U^^? ^ 
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(News Day) iL^b jt^H" 
i. . j in _i 4_i i_Lje-<_i . .4jjLjuVI 4-i-LjiaJI ^1 4la£. ( _ ;r & sQjlibj 

LiJLc.j 3_iLjSLII ( _ ;r a 4j^JLj/I <■ i > < •>} LiLo-lj 4-«-<-ul_9Jl 41sjj<_oj ^ j ^ U 
, (( t "...At LtXLc (J^-A j J-^-*- 1 L r u - u V 

ljJLs wUia (The San Diego Union) (((j^jjjj ^jjij-ij o^" 1 l£*> ~ a L *• L*' 

(John Barkham Reviews) (iji^cijj j»L^SjLi (j^>-» cJLaj 

U I C jij ->■" i ii J j (_gjl_«JI ^^jLil! JLp- J-JJJ ' "J^ LaLx-l ^LiL^/ 

t_jLlSLJI IjUtj . .Sj—ti-VI 4-Se-fl-Laj| (_;^>- (^J^M <Lse.flJ.aJl (j^s *LaLujil 

(i <jja-*J ' j" i i i j j j »i I <" j j 1 L4J fd^jj 
(The American Rationalist) 1C1 mjTLliulj (jlS^al ij'^i ljJLSj 

S^yjgji) f? 1~ T1 iJjSlta J 1 ill 1 11 a JjI 1iL« (jiUj 

j_jjLj ( _ ;r i (^-jj-itl ui tl (j_o JJ-C j-j-^I <— ctajxi i_gj-J! J 1 111 1 11 U JJt^u 

.IjlL jrp-" (j^ 1 ->^' (j'- tuJ l Uir!^- 0 cj-^° 
^_a!j-oJ1 5JLt-al jil^^l a! j 1 (i^j^SLII)) i nl i n a tJL^- 1 ^"OJ 

(^yS (jj " • •'Lu^UI CJ^ill ^-il jXuJI (J^Ls- C^aJl^ iil"itl 
-SjIjVIj * Lu^/!j jtuinIlJIj 4j>ji! j»Jl2j sbj^^l 4^LUs'^Lj- ( _ ;t j». i43Ljj" 1 11 a 
j 1 j j 1 >■ 1 ^j-SI 1 11VI ^lj_i>.VLij . . joijiJIj jjj*\tl ^L«jjtVLi 
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(Washington Post) ki2u4£J j^' ^ Jl) u-^i-b J^J 

1 ujLjJLq i j 1 j La * * 3-^3 * * f*-6^ *— iL*JVlj Lh* '-^J-^ ^uJ-Slbj i^-^jvLcjl 

5 A" t, 1 d j *j jj A h 1 1 ^.aljjJLI (^Jij-uj jJL_u^3 £j^j>» 3jjL>. (JL^3 l£1_!ji£j 

L>.L>u (JlLa-i-d ^j^SLl 1 » (J_<_aL_u_a t-j_Aj . . cL?t^_J1j Jtj >>»AtLj ^ LaZLA^L! j-jtLo )) 

tj^jjj La » iLt£LI1 IjLA jjjC tjjj^-' (J-^-^J 

5 i (M ix 4_Lo o-*-u . 1 JlL 1 2 L»_L_^i j-A ^_)LiSLll I jut. '.j-iLLJI 

5_j_<jJjlJ1 C-JiSUI J£ £rU L-^Ji L-Jt_u_a jj^M J-Aj ''MjJ 80 4ir . tU (j-U^Lo 

70 3jJL Lt-i.^ ji^Vl c_jLiSLll :4j^-iKjVI SUtULi jVl o ^1 

JLpJI 

(Miami Herald): t ^^aLuao ^ 

jLii. <U (j-fljJ V (jJLilbj t djlr 1^3 (jlII SJa^till i_jbSLII ! jjt (jjljJ 

jjfc «(j_jSLI! » t_)L<^ : jj^Liji^ ( _ ;r a t_g j iSLuJ I Jj-II (Jjj mil - 

.«Qjjta!jj <G^J !jL>- J-jIj t-iLj^ J-^J ' £ Ljj 
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CjIjLs-^Li 2 La jjj a slx-ijJsJI 3_Laj^M jo^jI^Lcj 

JU4I I1a ^ j^ii! JlfU! JaJj 'SjjjSJI 

UJi (<jV! L..J m -^W^' f ^ 

t »l g i nil (Anu) jj\ (jii. (jl jLtji 

t^ajVI si 0 I nil '"■ alj. J 

ijL^jVI (_psjVI oJilj-a 
l 2L£aVl jLgjVl (.-.rtl^j 

""'I « 2 '"" I ,<Lu£VI CiJiLa-J 
iSjajJI '"'I « S u i oJ I O-Iilj-J 

i(jj<LaLJu ^1 '^^^ S-ijjJI c> ; i a j 
:31jLa Li ^Loi I j^j a a cJL^jlj 
iS^ljic jj-* ^ * 53 i " IIiLo» 

. S«* llj-^u (j-* |^5-I! Ai ' Sj i IjLaj 

. ((^"i o uiXlJ ' ^^^t I (^J-II 1 lLiIa£ 1 ui» 
i>Lui/VI iJJLA ^ (_j-">J I iLa» 

((IS^"! o i"itlj t_ci_i>JLI (^oll 
Lil)> ■^■^-■f* 



1 1 



(JrtJ-i^aj p-i 

sLajjJaJ! (_yic I^jJIkj pj p^-iSLJj pJL«JI p^a ^1 (j^J a U^^Luil (jl^ 
JfLa 4^JT (j-a 3j_fl>L3J! (_£ jill i_aJLU La.ui.Laj LijjJa Ijji 1^1 Lite tfjJLisjj 
I i .1 jSj (j£-J pJ (j! La^-a Ijj-i j mi j II pJL«J! !j-fl> .,_pLaLJuj Llji^jl 

jlj-i_oVI JL»ctj 4_La_uj-a 4_uliiJI «L>.j jJI {jja cLat^tj ^jLu-oVI pJi «L>JL»_a C^jL^J 

.iUijSLII 

l^jdl pJjJ! (jjtj pJUJ! pj*t 3jljIjJ <L!L*3 ^LSjjJa I 'iii uuSl J_l3 (jVI Lol 
4-uLuu^M ^jJjiJI I j » " CjJj «L>.j jj I » i nljj ^Jiill ( _ ;r 3 LajJLa LLLc LJ ' a ■'■■^ 

Ijj (^jJI (jj^II (>c Lul uu ^ Ljjjtlil jlIs iSijiS 5LL*jtl ol j (jJj^I 
(j! ' ^ uuSl ^JL*J 1 (3^lj ii ^*- a 5r*-l^ Lul_oLiILfl>l_] i_La_uj-a j-lC j Ijl>. IJlj-*-1 tfjJJLi 
Jj 4J ^1 , „ \VI p j 'a (jLSLaL jl SjL&jJJ 3_«Jaj>JLi <_ 1 1 ,n^3 p 1 V pJUJ! 
MjjJI ^j^SLII I JJt £yz 0 c w i^r*-*- 4 - 1 * l)^ '"' * ^ ' ^ ' a uu^l 

L^ialj 4_uLjij'^I CjI JL>.Vl j-j^LS (jj 1 c J'C 1T1 \ 4j I j) j < ax Ja-uj_jj 4_La LjjJj 
jjjjj-SLa * jLjSLJI I JLAj cIj^ mi 1 4_iiLj^ pJL*JL) d la >"j 3 jjJL>. Cjlj 4jr A 4_uj_Al 

J 1 UU (^^Laj (j-a 4I0 ^js ,<-X 0 j il J^-^tjjJ^I j^JJ t_iLfli jU 3 JLnil (j-iSjLa) 

jj? jjL^j^l jtjjLj ^ 3jjs JjV al\ juT I , „l j (_^jSLII I jut l^I u<j$1 ^ 

L-gLL(3 j**i i o ^jy^II ^jLtlJI dul^ . jj>. I pJlx. ^La 1 (jOj^l ' (^J"^- 1 ^)-* Ly-^J-* 

sUicjjLlII d j 0 it^flj i4jtjlj i_jLjSLII I JLfli (jjt^LiJI J 1 a all ( _ ;r 3 ' a a^j 

OJLfli llj i"i pijtJ j»L«JI mJIjJI (jSLj pj lLLI j • LaLxJ cLaj^lj «bi^ll 

aJgJI JjtL>oj LoL*ia>l LflijJtj pj 2al->,^tla ,2 -i j . T I Cjljia-VI 

Ji^>.j jj-^- p-*-"L^>* * )! 3^>* 3-1 ^ «L_jT ^ LaJS \ LaJ_t£,j . Luj-aj I d o j U 

(jlajjiiil (J^^ liJLLfc (j^J pJ 'J^l jaLilfliVI (Js I 1 aj ^tjj_U (ji^- 3Ll>JI 

U. La>Li. i^JjjJI j-o-usVl o-'i <Jt!-*^ ^i>^' o' Lojii^j 

L>Jt! 0^^"" t^aJI jj-* ^^"J-* 3-34^* cALfl) 4jaJ LzjL_o 
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6..Q Yn o 



jl2"x.Ij i ( _p=>j3L! L^jLSla JLsJ.1 I jut (jj^j (jl Ij-sljl dri 1 -^' 

I (j j 1*1 JJal ji>^' o' l^j-cl- 0 I LaLa-utl Jjal q^jjSLuj/ pu^ljJa (jl 

(jL£j . 3_L&j_a oj|£ ji>^' Cr^ J-k>Lill (jLa (&£.JJa .^jVLl 

LaLa-LAl t_dl_L& (jl jj_a 4_u-£iit_iIxJ1 iJT Jj-^>. £ ^3 I J^LLa i 1jj>.L_u ajial 

,3 j il A t ) 3 j q U 11 i>iljj,l (j^s j_uSDLij .i_<^ljSJ! i_sLiij^Li \j j & Ljll-c- 

«_LU3J^/I LUj^ f <— sLj'jl^' '-'•** J tlj (jaSLIIj (_p=>J^/lj 3l_L>J! (Jj^sL^ 

3oJLi jLj_j (j! (j_£La-> ^1 a**< ifrVI I J_& (jl Ltiajl Ij^LLa (jo£LJL LlLsjIjijj 

. (jjj^allll L^j ljr lc\j i^^Lc'iM JjLxjj (j-tj o-° if! L*a j_t£Vl 3 Ij < .iaJl dJJj j jr 

t3_]_}Lc j-f^. 4_ui_Llia_u CjIj jJL £_La-u (J^«J J_9* Mill I JLA (^jjjJsa Luuj (jl^ 
3j^j_a <-<LU. * JjLjoj ^L^II JajJaitj jj jLa (B. Gentry Lee ) ^ i_gj_i_L>. . i_j 
aJ-ib (jl_*fu_i La I'm mi s j* d * (jl 3Ij^?e_i (jLuVI (j^- 1 ^Ji>^J 4_ul_UajiJ1 £_L£Lilj3 

jojUJI (J-2-J I a 'jj-^ (jjjj^j ~r^jl S^-ifu (jjSLi (jl «(_,-!» ^-j-i^La . a K Call 

LLdc j^: tiilj cJj (jU! 3JLJL2JI j^-iVl ^yflj 31^-u/j 3Jsj_ia 32 jjaj (joiUJI 
3_cl j^l 3 i ,i i uj^a a jlr c^j-Jul Ljl j j" < ill q\£ [^joJt] (jSLIj jjjLiiI.1 ,j-o Jjjlc 
^Lljl ^ If Lt-a LaLajl ' alUtl 3jL^j .(J^ijLjoI (j-uaJ (Kcet) 3-aLtJI 

LS-aj J a i"i_i (j-S~Jj ijj^l'^ ^^>-JJ Ij OJ^i <Lal> (13) (j_o (^^-jj-aJj J i nl i u a 
jj J i >JI ^1 4j>- (jl jjt J i .il i .it I I JLA (jja i_3 JL^J I (jl^ . I JL>- L«jj/Ij LuLuojI 

}ij se "I i n gLSi-tj "j ^jl-aI ui <i ^ ^I_ajus (j^Lj ^jlj ijj- 1 jLjtLioXI jj-* 3 ^xtiljJI 

£j_>JU Ljjj>-Qjj/lj jjjl Lj i ii II i_jLj£ ^1 1 1 n K~j . Lkjs JjJojlJIj t_!^ii!l (ji^. 

L_3jJLJJ Cjl J < I n Cj^lj «Ll^ J_*5JlII JU_4_J p ' (^y^ I * I '■ ll JL^_J t JL^JlLI 

(j^l^- i^-aL-jj-^^ I J-A JLaI ui a J)JlC ^JLl Jl^J ((^j^SLII)) i nl i nfl jl ^J)j-Jo4_l 
d-ULl 5 (Jj)L«j La jl (jl i ii l| (j^jla ( _ ;r Ila (jjs J-i^l t_jLjSL!l I JUk 3jLj^ 3x.Lj/ 
1 c ui U lj_A j-SLjjl JL3j .4_j_uoj^l 3j-SLll (jK i ii ^_a^?E_a (j-a Luj-aj 

) Sic I La-a J-lilj JLs- ^1 «l^j) j-i^i j j J i >t II tjl (JjLoJI (jlslj-i^VLi (jLcjVI 

d I i<-> 1 J ^oJLtJI cUt-LxLaj ^ aLlxI I ajuUtl ^Jjl I n tl ^ 0 C i ^jlj iJjjLuaJI 

(j aljJIj i-ajJI (jl j^l _oJlj • • (j-u LUI (jjs I JL>. Sj-^j^ J>l Ji£. I lIiVLlojIj CjLaLalukl 
(jlji La-^-aj . mm 1 1 Lt£.^4J ^Lat La-ljJ LujLia^. ^Lal JjJ-^ 3j**"^ rt 3"^ 

LcaJ I (j-a^ LlA (j-aj .^qJLjlIL i_La_uj-a Ljj-j_t-£i-a (jlj3 ^jl**o- i i n m^jJI ^Jjj-LiJI 
jo_L«JL3 dJJj) (j£. ^ .V»'aj . LijLSj i_k3alu Ij-al i>jl nf L ^aLtJI p J a I (jl 



IS 



^a_fl> (jj o J a | jj-* o! M p J 4-*^a J^>*-1 (jl jj^**'^ LJ ^Lifu JL9j i4_aLLa 

t_jL£LII I jukj^jjj^JlII «QaSL!l» J i ..I i ..a ^La I jSLa>a . - I SjJI ^^lc Sjjia ji£Vl 

. sLtlLaj cLajljJaj jaLiJI jLCai (J-2-i JLa-a ( _ ;r 3 J-aVLi 3jj>.lj 3jj_>>j (j^iila-i 
I 1 j * a jjLa i La ( _ ;r ULXJj i L»-a ^ ril'tl J i ui i nXlj t_iLjSLI! ja-laj Jtil 
^ I r JljsJL«_j i_jLiSL!l I jut olj j i ..A'.lt ( j_a JjjLuJLa .jji.VI ^Ir J-«jj<j 

i_4^£JI ,j_a J£LI <>SLIj .J ml imU ,_L>.f (j^o cjj i ^1 SLtjII jutLill 

La^ ijj>.VI JJ j 1^ La JL>- ( a b se > J J ^-cj> 4_uajj-flillJI O^l i nl i uX\j 

uJt <_jLjSL!LJ (JjjSDI LjIjJ.1 ->»-^' 0-^ 3-ail»JU *UjJLu/i L$ia J£LI (jl 

3j_us oJLflij , .J , ^.tl jf d ^ j . 1 1 JaLaill ^1 Ijlj-a Ja-KJ (jf «(_£jLalJ (jSLaj 4j! 
^-jJutaJI 1 -S^^^-i (jjtljJI oJsoJI (^yi VI Q a I" It j^l _ox!l ijjj joJ 

3_jj_>JI (jl La^ , -.I \lj la . ..i j| ml J-alj-JI Jj-r i n" Ll^oJoJ&jj 

Jjj^iS JL>.| (^yi L$ILaX.J . Cj Lc jj, I (_f J-a jLlo.1 JJJ L$J £-J-ajJ (_yJ-II 

( _ ;r lJI 4jjLjtlII j-J^ QJjj ajgJI CjLoLs. ( _ ;r 3 ^LLa j_a> La^J j-jjSLi j-j^I it_iLjSLII 

cjIiSLII I jut (jLa diljJ 3_uLi 30j 3JLlS.> 58 j^L^u^ Cyj-! ^^^y 

. 4-uajj lil'tl Ci^l i ui i ii U a_L«-iaj LajJ sLa.j JU I'r-iljll (j-a JjJLkJI (jj^uuj 
(j n'C < tl j 1 w 'J * ^"'^ J '"I "' U jJL*j ^«Jj i." i mi^jj i <i I j-a liJLLfli 

t^jJI (^j-iaSLJI < *j all 1 1 ^_ual ^aJI (^psjjLlI (jLs (JLltl (J-u i u (jr^-J * Lciajl ^jt- 

L^_La £.j^>> JlaJLJ » ll i i n^/ Li_fl> j ^la j V ' w *J^3 ^^"'^ (J i nl i n tl «LLa_Uaj 

The) «(jJLC (u 1 -^ J^** - ) lAjLu)) (^L^ ( _ ;r 3 j<ua-ajJI I JLfli ^a-Uj i."i mi^Li (j-i-il 

jijljia-c. Oj-ijij SLljv l_La> (jiaLi! V LiLa JjLSJ.1 ^-Sj (Dragons Of Eden 

Broca's) «L^j_j_i ^LaJ» i_xjLl^ 4_Lc J-aL£ J . ^'a JL>.jj 4jV Jj.^A'.tlj 
jj_a ^Jj a « a j jJLj jJaLlj w 'jjj Ah II J , ,,| , ,,1,1 cLal>. (jSLJj . (Brain 
^pJI 3jlU,| . 1 jji ^1 j tcjL^SLII ^ LgJ JjLflll J.^.Atl 4^jJI 

,jj>.VI ^1 ^>.jJLl LajtJl^.f ^ *jj.l LsiJjcj 
j-j^. CjVL>JI (jjs JJlC ^£ a Jl>.IjJI 3j£LoJI Cjjj^ jJii ^ajJs^II (_L^- 1 <j-aj 
.(_Jj^>.Vl CjIj_U jj^I I a i «" ^jVl SjJil LaiLjl Ij miLa iSjji 

J L^aJl (^yi 4jjoSJI CjLcjjIsjILi i—ojjjijJI (JLiJ.1 Jj j i » (^rLc CjJLs. 
CjVo^eJLlI ^ ui a ^ * a ( _ ;r 3 jl i Jijlj La_L3 J j i a axil J L^Sxajj Jixci (jj-^'j ijj^' 
CjVLs. (jy-Sj .(^LjJI J i a^JI ( _ ;r 3 SjjjjJI (_psLaj>.VIj CjLajj_iVlj 4jjLo~VI 



6..Q Yn o 



. (jr ieJjLl!l I jl . ..I . ..~ i_ i i n-w ^ujtLoX! jjiuu 0_«_li> 4 Ijlq 

^1 ij-j^I (j-K-clLi (^jjs-I LiLo-lj i LjLo. I jjLc J'C ."it '3j k»~tl oj-^ ^~ u^alXa 

j-JLjJ! ( _ 5 _tL«JI n"i itVI n If J i ill i ii I cLujjj-Alj '"'I al> jj Laj L£ 

^J-*2J l_£ LoJ_t£. ijjlill! Jjj i ii (jj^jlS iSjJL ^ uidJ j^pajJs JL9 ijr Jj->J1 uLal ui iTLi 

Mohave Desert i_sLo>jjs *Ij^cj^s jjjJ.1 i_al iVr^l jjj * alb 

LlSJ-I^ j l a 1 J J i'C t ii^M dJjJLa (__r3j .l—iJjJs J^J- 3 ' ■"' a MJ^-y 
La! . 4jj-t-aX1 4joj>JI SjJlII CjIjJjLLs L#j ^ jjjj ijr jjj Ji3 ' a ' ^ a CjLjtilaJ ( _p3jjLu 

( _ J JL>.J (j^La^l j Jj LaJjJlj (jjV! i._iTi ii jJl3 (jLjjjJLl (JjijjsLji ^3 

La_£ L$_i LG-t « tjL^ Laj jjLJI ' alj> CjIjjLlo l u-uiJ Sj-o^l 4_la^tU1 

j! (jisjV! Cj-so CjLjLijJIj 4jjl3 jJLl jJal jjs ol « i"i 4-uLSul J Lax. I qj* ^-Uslj 

L3 Zl1\ 5_jjjuJI 3 j< 1 1 „>UI Sj^-vVl ^jLii Li^Lajl i ,ij<j 'm . J>bJ! ^ 

Cj^LlLiLa j^JL>.l Jjjj-Isa JJJ ' eagJl ^Jsl j_a pjk ***' 1 LaLla JLa-" t nl 

' *J ' a ™ Lxjojj^j O-fij^tS t gLi^Lbj 1 1 nj*C j i"i**i 1 1 4jjj>JI Sj^JI 

JL>.j .i>j>LJ (j-oj-ill (j-oSU ajji^j tj] JSLAj V Liji jljUII Lu^i (jl 
jj ' a rt Qj-^^j- 1 L^L^j I * ' j^ j uu g (jLjj-jJI ^j-a jj-dVI 5^3-1 

J JJ 1 a *' O - ^ £ ^!-'J^' i~il- 1 , „V| o^o-jjJI (jjj joJj . I j-j-A i L«-y I I ' ilj'^ 

JaJLui^q ^ C , ,. «*j C tj ^ , t j-Gj|"l , n ijy j_u^jJI ^1 ' ga all ^1^, J^lj 5l_o* 
I .ilr iSjiiJI dJJu (Jjj-'i t .1 Oul£ ? uixU CjLi^LtA (j^/ Lc.jJl^ 
I 'JJJ ' a « (_5-.il JLai dJJj (<ii.j O^J VI lilli i_ajjLj Lul 

j«JL«JI ,j_a (jLSLa ^ ^gj 's i mi l .Sjjj-jJI (jl tfLijj jij L_p-jJi 
L«_ljI l_Lol_al lj^>-L>. (j^l *C i"i_i Lil^ >_lj» i"ill (jJaj" i ii U i_3jjJlj 

. M bSJI ji J ii il m U ^ s lj^, ^U^-VI JSLJll 

4_uL^ «Loj^>. ^1 udl_LA «■**' i njtj 1 Jut ^**' *" V 5j [ n a <Lil ^JjlII tJ^fj 
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u J i " j j (2>jj-I! (jjjLJ! (j-y^M-t »l aUlt ^ 1 1 .1 ilL *!jj-u LcLLo! ji^l jaJLuJla 
jLa ! jiSLaj . 4jLaLiij^!j j&L>J! (jplj-Laj <jiijlije_a »l a lr IjjoSLj (jlj ijjjutj 

Cjj^Ja (jl J-La «Qa£L!l I) i_lL£ ( _ ;r 3 (j-ajJI 4_<l£. ^ jL23 Laj3 (JjlaJI VI JL>- _oj V 
.ilaLgJI SjUJlaJI oLaLSi^V! ,jjs jjSSLJI dJLlit , us] <Gf Jb>o (^Jj^l cCU-da 

. Uj-wl I » jl| CjL2l>JI a I la j <2>CJ i4_t£. 3JL*jJ.I al j uiVI (j_a j_uSLJI uu^lj 

(jjSLj La <4jjIiI 4j i ta_ij>J I ^>JI (j! (jVI <Lt£. (_gj-ll (j^Lu jjt ^Lajjt^U 

i n r,<tl ^1 , ,MI 

^j_a ila-i-Se rt 4-3e-la-m ^-LaJLi La-ijj tSj 2 * a CjLxjj-j>. (j-* «LiJj_a 

4_La-j_>JU aI La --II alj. 4_i^!j_a Cjjj>.j ..SJjLjJ! CjU^jj£jj JLl^J! 

£-ajax)l «ll>.j_a CjL2L>JI 0 JL& (* J '''''ll <tiuJL>.) 4_uji!! j» ^a-JLi 

a^sjb 1 \a 1jl>> >-i-i^ jJl£. 

CjI _o^=-iiJI OJj-jSLI! CjL£j_a ^fl jjaola j_lC J'n i"m I uuJ SLpJI (jl J^>-J 

JjVj c^jl^oj .3 u^j^l Luj^ Ujlx a ^La ^ !jl>. 3<mjJ,l Sjlj^sJI i^ili 

tji-l.5 (_yJJ -^J LgjLjJ^" ^JJ J CjLujdl (jl (jr^J^ ^^^^ 

4_lj>J! cIjLljLSLI! ^I^j! (j-a j^uS-I! ,_p=lj-2j! (jJJ tiJiJj U-a 1 11 a uJI aLtal!! 
CjIj^>J,I (jlj Jj^sLil! a Liaill Sj_u^ (jJa l_La (jl 1 ^ .^."Cl till j£j (_p3jVI lJ7 ^ 
SjjjL>- CjLjaSL^ (jl I 1 eaj] CjIj_>JLI aJ-tb LJLc '"■ 1 Ca ilj C^jIl> I 

t?^ 1 i n a % aii n la 

(2*) 

^1 j I taj i_3aaj/j . 1986 ^Lc (^Lik L_i-iJLaj . w 2j D i_3ajj/ AjZLlSojjJIj 
(^j-i-aVl 0 SI JaAll c-jj< 1 njlll (dili CJJI^) JlSjJI I juk 4jL^j Jx3 aLiaiJI 
(Jj^>- JJ-AJ J_i^5j_a j-J-^i JlJ»J 4jI I air (t_jlj_2ll jl t_j^2il jLtalXI) 
j-Jj-U 4— lSI 1 a '■» CjLljlj JLjjijV SjsLik (_j^5^3 1 11 dlljl£j (jVI 
^1 I aj 1 11 uillj ^tjjJil jjlj Sj^ajj-jll CjLiSLjaSLIIj (_Jjj>.VI CjLujJilj 

^o-lLJLc 4_j^j-j_a^l g ^ ' a aJI 4_»^j-a (jl ja3 *^J^>«j eX^* lS 4 -^^ (^)Lo_x3 j 0 2JI 

Sjj-a (%*3 C.li^j) 1988 aLc i^>iAXI c-^ag ^1 Ji-aXi ,1 ^1 (Galileo) 
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6..Q Yn o 



l_uL>Jl dJLuk • 3-^-*-*^' i— <^jSJI (Ji. JlJ jl i i ii a Jjl ■ t— I 2 ■ ill 

^ o' j j uJ 4iyOj>J! iiUtj^La i2Lm1*JI cijlal uu£VI Sjj . LUajl p 1 la 1 1 

i, i i i n a 3->^l (jj-^ ^ ^"j ? (_3^_*_o ■ C J ^L»j_o jj_a 5_)J)^_lJ1 * J J->^1 tj-* ^-i- 1 

J Ir-ll (_^JI ^^'-i^i-'^-^ ' I "J 1 CJ . SjL>.!j dJLlflJ (_pSJJlIj (jJ (j^l jJI 

o^jJI L#-&-Jj 'oj^-J' Vt^"^' 1 a-ui^j jljJaLi LJ g i uj Luj^sj 

p_Al_*_u jj-* cJ - ^ J S> Mit (jl p se LcaJl ^Jj^ mi U lj_& ijr 5 ^_^JLc (J^Jej i ti \ 

*'t j c^i O" 3 ^ uJI £ ^j' Ai' cr- 1 ^ J-°' 0-° (1>^ ^ "<3 a J 

(jlj_Lj£LI! ^La-liU p^j'^ (jju J i i l l i . .a ^Laj! ^ I^Li^. (jjjJIj ^ 

4_o*jL>J1 Ju&l uiXl pjk- Sj p_uj_t-£3j ^3 L-ul i n~w IjJ.} L^^O fcj-^^ Cx$^" 

I. 8 ", j 1 1 .i jJ^c. jJLijjj jJLiij i_iJjj|j (jj i .nil (ui^' J i ill i nl, 

g| i ii i iij-a Sjljlj i^Ji—i—l (jj|j_i_aL^J (jl_aj_£i (jLj^J (Jjr'J o"'" 1 ■l>?-4 : ?* 

^-IjlalJ^^ Jjt (jl^^jJ! >3jjjJi! dLji: jiLL-oJL ^^k! U$ ■ (KCET) 

i ill i n a 1 ^***' "J J.'J* 'i OJ^-J 1 <-a^ ^LJjJ ((jj-II t_iILij)) LuJI dim njJLl j> JLA 

dll i n i n^-a^g 

1 Jufc jtj i ' a jj^- 4_uL^_J1 4-Jjij i nU ^Jj>-J (J_c_>»j1 4j? _tSLJj ,<-_)LiSLI1 1 Jul. jj-a 

Jl^CjLjji (jl 3jj->J,! I i ii (jjijLt ( _ ;r 3 (j^JLaLnJ! I i aj! j£ uilj 

jj^j j^lajljilll L^i£ j-^Ja (jr^JI CjL^j^I lLIJj p-Aj j i aj p^jUf (^i^- 

j*C i"iILi (jJJ-a 4 _ =r JLi 1 pj ujLjSLIIj J£) ajll I (J-mL nU J-aJtl! jL><-'l 
t—lljSLII IjL^J Cjljlj i ii 1,1 Lgj-ilj S i A '< 1 1 i ,ia (j^jl (^j-ul/ J 
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1 j_o ■ La 2 a 3Jlj>.!j ^jJt dJJjj * \j j » 1 1 L^jIjL^js dlJj ( _ ;r a 3_a Jii>-"i i n a i L^K 
(j-L b e-La ( _ ;r ll! (Jjj^ 4-«-aL>. 3j! 1 _gj'C i"i ijl ^jt^i" i nl V LaJJJ 

JPL ((iliLiill ^ajJ! jjlitjs» ^Jaj 4_£j_<_aVl - I .^Atl 3JL£j ^ ^j^LojJj 

. «j-o*Li! aa» cjLi^j-a c3d>^ 

liuljus-SU 3_aL»JI 2 ^ fl-ll 31lJLi L^LLujIj 3 mjSjJI jL£aVl ^ JJ^Laj 

. t_jjJL_uV! (_5-aj 

^jVl ^jLa-ti) 4_uLLa (j-a 4j LaLa Li j_uSL!l (jl_LLaVLl j » i"i? (^-ijj 

j LaJLlI SjLcl jjLifoj 4^.jljjij S«l_b cjL>.!jHa! (jjs tfLojJa Loj h_jLjSLI! I jut (j-o 
iJ3 _ijjj-iJlIl! a III j^ajLj ijr a 4_j Li^j_ut Laj . L^e_l2Jjj Cjlji^ i nil (j-* jujulII ijr a 
L^jjl».j ^pJI SjlIII (Jj«Jj .t_jbSL!l I jut (^ic- JLS_<i/L> «0l -i l^j tiJjj ^jJI 
,j-a L^lLc cJj -»->- eH-" 3 i cjLaLSU! (_£J^I SjujjlII LuLiaLLo 

^ ii i \ -ill ^w^J* L£LLit 
1980 (jjU) jLI 

1984 CfcJfcj) j>*jj 
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Laj J_j>.J Laj _}^j>.^_a La ^Jt ^j^SLJI 

CtAse 4(_£jJLi11 Ji^ajlI! ijr 5 t <"i3. j^aHa Lj^LloA 
j_^jG ( _ ;r ^ Li^ jlj jJL (jji Lvio-I j Laj i uJj ■ " I ij i a 1 1 
. La ^LcjjI ' taj S-mJI j\ iSj-Lt-JI »1 J mi^M 
,jlj-*_u^M p ^ c * (j-* * 1-xJ I ^ It t 

Jij_Li.j r I Lta-flJl ^1 i .1 *1 jj-V La (jLCa w A a .^jLtl! 
j j la-lX I (jr^J 'lP^J^W *-3_S>*il ^4^3^ l (j-aj-II 
«La^a jJLu 4_uLtoJ^I CjLaLajj&V! ^La ^jSLI! 

w " '$ (_gj ui-jJ I I i i ii i (jLa i_d_!j ^-aj d i ii 'Li (J_i 

SjojJi! Sj_o-^/l 3jjAI! • Ji£.!jj ^LtcjI/J w i a^J 

^_}J J . * '< (j] I ; . U", , „l ^ ; i ,i tl i_aVT Sjlc 

LulSLaj 4jL3jILa J-^J <LL*jLa CjLal ui3Sl 

sLa_^_jJI L*j_jJ_2j (.''it n CjLal uuSl i=Ll3 

oJLLj. uuJI cjLuLCJ! (jl Lj^jG .(jjiiil! 

I 1 1 ■ ' ■■ a (ji (jJai Lu^ajt^ti ULs I 1 c j .SLpJ! 

. »l n i nil ^jlS J^-^- *J 

. Lt_a JLiiJ! j dJLiJ! oLal £u£VI ajla 
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llLSJ! Lai .^ISLa ^1 

Ljj^. ja Ja-pJJj i LI jJ-jj *LU (j^LIj • aJ-2JI £-<-"j *LU o-L-esj jl 

^jJI JjLuiiJ jj— (J^il 1 JLA ^j_a LcL>. Lai t_djj_) LuLj£ ^j_a «j^>* 4_a3j 

3 J '^jVl L-H>^ <j-3 S^iLc a Jticj i n" j^ill j^a jiiSLI! J J^-IK 4jjLtJI 4-3 1 ui U 
SjLjvlj £ Ll-iLi (j a a . «j_UaJI i ii J glial i nl 1 (j-ujjjj LLj La dUj (j-a Lu3a^.j 

(J^>. JLi ^1 i Luj-Sj jILa^lj^ i_aJt 300 jl i_aJ t 1 86^ J L^aJI ^1 * mi ^la 5 * 
n o uiJI i n U ^la 5 1 '<>>-^ ' a ' a *j Cj!j-jO ^-j i n 4_lUdj^1 5^£L11 

i4_uajJa (jpLaj o J '- 0 -' 3-SLcujs [lc Jjljj jjuu 

3Jlj>.j (jL$ Ij^SLflsj g I L^aAJl ijr 5 (J^-a Lj ^o-JLj^j-j <Gj_u *Lfl>j tjILaaJL^ (jLiLa 

. Sj_uSL!l cjLal i nil (_jjj>.VLi jl cjLal i nil (Jj i;^- 0 ^-" 

( _ ;r J>.jij_«_cJ! (jLSH! Lai 4_aiaj<_a OJ^^ '-^■^i-*- 1 OJ^i o' ^J^*- 3 

J_JJI dJJj j_4ij ij_<j/IjJ!j JjLjJI (jjjiLI! £Jj-oJ1 J^>-jII 

j_aiaj 4j!jJ(JI jJL ^LCa j-flij Cj!j_>J,! J ' ^ flJ (_gjJI e- LUaAJ I ( _ ;r 3 

. 4jij!jj lj^>- Sj jLj 4j Ojjj^ La tit ditjjj.tj ^^c_Jlj jSLI! jJljj i LaLoJ 

jl^o (ji JLi^l (jLa (jjaiLI! »l a tl !j_a> ^ i^tL Lili-^f La lilj 

Qj_LLjj_j jLJLa ( _ ;r i JljsJj ,j_a ^Lal tjj'C J 1 11 La l_<£j£ Vl>^ j' Llxn^l 

(I) . , - 
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bjCtall nJa\$ju 



V ^jVl tfjbt j-Qjtjj ( I j ii i r-i 33 (j^J I (ft^jJI 33 1 OX ] 

4jL3J_La L«-a tiJj^tlu i4j(jjj*-o Ji-iaLi^. L^-il^.! J'C i"i_i La_Lu VjjjLA jl 

liLSjju ^| , „"1 j-j^I (jjSLII LLaLol (jjjj j_uSL!l ^jSLII U.tl j ,r 4-jL#j 

2.j ; Utl uula^j iLuLj-j-U jLta»Vlj 1 >=*J! L-SljL^tfT 4jij! jJ! *Lui/Vl 
ij J_«Jl! ( _ ;r 3 |&>J jLjJ-o 4io Lg-Lo (j^J i3jLX-a (" I 0) jLjJLo aLa JL>. jj 

< 22 I0 = "I OX" 10 Lu>S3 jlu a^lIJ! <j-a jjlc cu! j^Jll I jSLkj 

liUj ^OJ *s 1 11 a (jug i"ill J-Aj I <j I a Jls.!j (0^*-J OJ^>J (JL*^>-I 

L_L3j-j?E_a 1 g-ilj ijr jJ 1 Cj Ij^><-1 1 j-<j^e-« J I J j^*^ (jr^ , - 1 - >,J (j ' LhJ-*^ 

(j-* ( jl T uilJl Ujij! Ij! dUL (The Milky Way) 2bLiJl t_jjJLi 
( j^ej jJI j_o*jJ1 t_^£jSLll tj] ,q^>j^\ (j^i ^ ■! o uJI (j-c- j^tl 5_aLcuI1 

SjjLLa O^L>. J 'v i" i ; j^Iij ^pJ! 

i. ill ajjt (^Ic 
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Ij-jl—LLo I ,_j 2 * f ^J-S^-Ju-J _-r-ikj cLu-JI 4_LaL_) 3j_?e_c uaC (j- 4 ^-JtlljJ 

____ (j-oj _M jj-a iSj^3 I -J olj__»_U o_JU- ^JL>.I . LLi_u_uJj UH^QJ 

Cj1j__>_U (jLti L^-jLti ' dJUu (Andromeda) 1 ju_aj)jj_jV1 4_c j_<s__5__« 

' La *3 4_uj___> d ) 1 .1 (^j-i^-lLo 4_il 1 .1 a tjj^£- (J*-*' L-_-j-l-> I Jt^j OJ^-M ^Lstj! i _ T ^ 

^j_3e_i . 4-L.u jLtLa jj£^ 3 Jl>. ij 3j_^ J Jl*_cj_ij £i_La_u 4_uj)jJL>J! L^£,jj| jjJ^ 
<UL>. 1 * 1 a LJj-Lo jj-a 4_uj_l1d 4_u_u i_£l!I 40 5-3 1 i n a ^^r^ (jVI 

ijr II (^t LtJj^>Jl 3 J_l*_lI! t J7 2».\ j L^aJl ijr II LjjL_u_<s (jl C- 4_jjuoj^M Lt3j^ 

j_A Lo L^Juaj W-^'^ ijr^3 ^9 J^ -1 Cr^' (* J^? - ^' O - * lP^' JuuldJI dJJ!i 

j 1 (j_u_4-.il/ t—3 VI 3j____c 1 jj> 1 £_j___L_ujj j-jjj-i fi-lSLI j l____J 1 4__ 1 -La-* (3^J 

La Lg_Laj 4-Li-bj t 3jii ^^_jJjj_i 

(Jj__- L_<j__bjL_- t J_i (j-_<v_>_J (j-* * A (J-» t—-J Liu 4_-j_ij_<- c-J \ *j ta * U J 

jj j _-U] 1 ^- i 4^^-~1 1 5 a j La * \ 1 jj-* j-£luu* ~;j _G J_- j_j (__>-^ 4 ^ 1 

j t J_j__ L__»_l Li p. L$-t_i Ij ^- j_7__Ll 1 - 1 '""^ ^-t__u ^L-JJJ, 1 4_c j_<j_>_L I j t 

<L_vj J_l jj-* Lq_-J_>-1 ij^Ajj^ «L>.j_ij_l1 CjI a j fcs * 1 1 (j___u ___3 ^L<i_*__I1 
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^j$5JI boAoll n^blgjii 



(2) 

La^_>u jj| l_<^ l_^j^IL>o ^^yllJI 3j->JL1 (J£^ S^Ltlal (J_}L*3 S^Ltlal Cjl!i 
j-Ll^ ^ * Lea ) <LB L_u_a jj-a sj^>- ^Luj-a ^_uC J £ 1 _} j-«-oJ 1 < J j 5jJ 1 jj^Jt i^$^>- 1 

JU ^ jj?e_cJ1 lLUj^j . d ^ Us" * a 3j-u^j ^ dj fleJJ j-^iiaj O I < <a flj J -- ^ ' ' 

^ i 4.l£LtTu £ j-Jgj a j_4^t_a (jSLliJj «Lc,j-*_uj jjJU jj>.V1 2a * i ! 1 j i^UtjIj dJsLjLi 
L_Ac j^Ju-lj ^ j-^e_cJ 1 c-xlc I j . (j-i ■ Us ^ 1 1 JulC LseJa-uija a I 1 se Usl A a 
j ll a ' LJ>5^ L}-Lu «.1j-$_>J1 CL<j=*o 4_uj-a d)L>.j_a ( j£LtTuJ «L_u_uj 

f>*-£-I1 .4_lCL_uMJ1 cjLx^JLI jl (X-Rays) 5 j Li ,,.11 4jl^}U 2LafLLo 

^j^?c_LJ1j j-_<j_»J1 d Us , ,.j" 5 } Jujjaj p, |^a_LgaJ I ^jj?e_lI1j ^^jj-^ 
yjlju *1jij_i_uJl j) r 1 Lea-i Jl Sj-du^aJI ^je_l1Ij i _ ? _iljLjj 3j-<j_»-o *;1j-<a_>Jl 

p->*J jLiia 400 ijj-Lc (( i \ \\ s_jjJU)> 4_3j)jji_U Luj^?e_a (^jIL>oj 

, r> La < ) 

L_4_ijj , 1 ^jj Us " Lo «|_L^j-a 3j_<jj?eIlL1 4_lo£jSLJ1 < " 1 1 ka * 1 J j i3Lj_>J1 

i 4_U_U_^_tIaJ 1 1 *" Us * A 4-1-UlJ 4_J_l£^£^ CjLfl J Us ' A ^JJ?E_Ll1 (J- 0 J-;J^Ji sill^-l 

.^j_ljlJlj SLLaJLoj ^IdLljJI L^jj-ui-J ^.L^jjj 3jL>.j pJlj^. j^jJsl ijr II 

Us , ,. tl ^l_Li Cj^LcIj «L_*_^Ii SL_lj>. Cjjj_Laj JL^ tl)^- 4 - 1 L^-^sju 

I LeSLtJl p^_U^Ss3j (^jU-jSLII p^-US^J LflJ Sp^iSLili l_OJ Sl_t£. (JJ ^ ^** r ~*~ A 
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4_u^jJa <Lu_u Jl*_u 1 4-lq.L>J1 LllSj Jo. ^Jl (jVI LlL^aj 
Jl_i_L>J1 ^j-a fiLfl_Jj_a 5 ^ ^ 4_jj?cJj (j-* (J-^H^ uo3» 1 t in g mi ■ La j scJ 

l_3j^s_lI3 ^J-tJl oJJb ^^^I 4\ut' f ~> 4_oL>* SjJaj JLjJtJ 

^ ,. ^ ,".tl I" t se ' tij £*_13* ' w i o uJl AUa III rt w L>.| J II p i ^<pe-i 

. £jlj * tJJLa j LflJLq (JSLJuILij l_A Ji_lL>. j^t- i**< 

£_JL3 3j-_U^ jqJI t^J-JJ d J I H Q Mill 1 _J ' ( j£ £yz * sj^aj (j- 3 * -1 ^ 

JL>.Gj 4jjj! J 4_uli ililjl i ii a ^LjjI 4_ujL>JI L&j-jjoj (j a o i"itl (j,^ 

3Jl_j_*_j_J1 (j i"iTLi g I ' a rt 'OJU^ -1 "^ tJl rP fc ^^ 3^-**-*^^ a J^^ 4_J^>. JJ^J 

^JI^jlJI dJUj 4jt 1j .4_4-jLs ^!j^j_o ^1 g i h 4jr 3 £ j_ua la 3 « (JlLa jJLu (__AJ1 

(j-o jJ! i3jL«j*ILa jl taab 4laLx-a L$l^ oJUfcj i L$j" "* ^ 3 ^ J ' " " '"'^ 

Sjj-^i^'I t_£!jSLI! ^ti LgJ^ SjjIjJI jllL*J! JLl>-j t_^lj£J! ajjt 

J j j i n i-il Lu* . 4 j i mi i"il ! 3_o jia_Lall ( _ ;r L>- 1 jJ I < uiSJ I (_p i"i" ( _ ;r ll I 3j L>J I 
cjLcLajjl 3ji^>.jII l y£\j-xl\ (_g j j^jjJ,Li j_«j>.^! i_£jSLII JL\t.l 

tf*L>-jl w ta «" (_yJ.II 4_lLojJ! i ^.^Ij.tlj 4_c JLcalXI Sj_uSLI! (jLjJi^Jlj cLajtLJu 

(j^jljJ-i^J! i^jLc (j^s ("h!^ 1 ^ cr*J C 1 ^- 1 M Cr* O " " 

d j i ii n i"i II 4_ajJa_m j_«JlJ SjjIjjs. Cj^LcLoj (j^>.ljjl ^^jJLjJIj 

. g. ajjajl ) 

(Jjj^l U5^' lS- 3 lA^'j JjM^itl LitLc LJI 4jL^j ji^jlj lj_o.ij 

VI I j j j ^ JJ-JJ ^ 3ijL& j«JI^. {jt-s (jji ^«JLc 4jI . Lu^Liiej 

I ni i <Ls&Ia-ui (^-JLcj LuLiI O-uj l-^J- 1 c^J^ S^3^ I o c j i LjjJaj 

(jj_S_J! i_al mi'i^I ( __ r i LlkJj LjL<SuI joJLkJI I jla (j^j 0-5^^-5 <Sj !<'."<**• 

.CjIjI o (<t __^t OJ-^J f*JVI (j-o '"i i LjjJ^ ^lcsj Ltiajt 

^LajJJI tUjjVI »U i ii 4 jlaij (__;jJI (jLSUI dil j (_P=jVl t-^j^^ (oSLi >L*I 
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h ;->n)l Hjblgji 



(^jJ! ^JLlI! LdJj iSu^LJ! ^jijilj SjjLJ! cjLiLAJIj JjLuJ! *LU .-.IU_.-,^ 

Lu^L>.j . j_UsL>JI ojs _jJ! ( _ ;r 3 I i aj] sLc jj JLJjji 4jSLIj J-^J 

Mjjd! Jl^jJ! fJL*J! JaVl ^ u^- J^Ji ^u^b *LU^I 

(jl JLi £ Lp- 3j>La ^1 «Li3 oJj-so <U5I LaAll 3j>LU (jl cLlC <_Sjju 

1 * uuxaj ^j£L! . frl LaAll 3jHjLj_a 4ju pJI jj-* JrJ-^^ (-£JllA (j^J 
pj 4jL_ujj 1 i t n (J^J (Js JU* <5jJt_a ^j-a p^lj-u La (J^L>. (j-^J Lufc £yi IjLu 

^"1 j < 11 jLjUaL) Lul . * ' " ^ d)^- 1 ^-* (J^>* (j^ j-i^ (j-**-*- 1 ^* 
^Jl ,ill sua LsLCj ^3 £>Ua}Ll t2rA.LjJ.lj dL^j^l (j^LJ! (>u 
(j^o Jj^sVl ojJj (jJLlI 4-jj mm 11 oLuLSLlI (jLa IjtSL&j . Laj^c SLajjJ.1 

jl I j ~ I a»j ^L*3 cliljo. (jisjVl ( _ ;r cjLj LtLc La SjJuiJj LJLs. (j^ ' "~J f^J^?-^' 
(jja j-u£L11 (jLjfu 4jLt!o pj JL9 (jL£ « lj ji LtLc. (_paj^M (j^ i_sLjuJt£l (jl 

tfj-cjij (j-oj (jj-^J .*ujl2J! ^j^/l Jjj_uJI (jr 3 1 j ^ 4_uLcuj^l cjLaLiiu^V! 
iil!j> 3 <i ir^Lc p la c 1 (Jj^ oJLUI (jj-2JI (_>uLlI! ^j^*; 

n f j" i n^jlj^l d 0 ( nl (Jj"J (^Lc LlA ' ^JJ L^aJLI 4jj JLtSLi_u^1 4JjJ_a ^jy^-JI 
(j^s (jjLiiJI <_3j^r>J! (_y-&j « Llj_i)) 4-jj i^L«-a oLcj ji^j (Eratosthenes) 

cr- 3 d^-J J 1 <i ^ 1 O " ' -"' ' "J-^^l o' J-^j'j S ^^i> c -V 

« Lill » j I jjj^l tj " m" ' " (jl Laj^slj jjLu (j^Jj »(j joJLlII 

Li£!jJL>.j Ls.jj.aj Ij'CI'^ (J^-jJ! I JLA (jL^ jJia Laj^CJ . Lij^Sj « ( _ ;r <Iu (J£ 

l_>"\ tl (jJjLtC OO-jljJJ CjLlUsLjj pJLcj Lo-J^aJS IjlSLij Ij^Ll/j L3j I "Ij'^J 

4jjSLo jjJLo I 1 aj I (jL^j « joJ^I jj^ajJ! (j^. »j i(i-dlaJI joJLc » (jrU L$jj£ (jr^' 

^ alaJLg sLLaLal 4jJ)JJL>. V^Ua w al3 V 4jJ)j^j<J! (jLixa^ll (jl 

2 I j» oj (jjs Sjj^t^ill dJaj (Jt!-^' J-^J (J^Lil (Jjl <j-° ^J-2-° (j-^ o' J-" 1 1 S- 1 

Cr 2 f-id J>^' ^ , ji » T 1 (j mi ." i l l t_i^L2jl ^jj ljr a£ (^jjjj) (jljjj^>- 

j La2j JUj<jU 5Jl»cI (J^LIa (jLa jL^lII I k-LaluJ (jjs O^^JI ujjJlSj jlj j»L«JI 
(_^j_i (jl JLijLuC, (jJ^L^Jj jl J 1J| ' a ■ aj * rt LuL^j w aj sej pj i I ui^ 1*m mi 
(j n n i" i t t (j^a jjj j i^ij j d rijqf jJu J^^! (^ Ji^^jll «UI ^ 
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. LaLa-l (jjjljjl <j}>^ 
La-3 t 5Jj g 1,1; 3 k a>^m o j_4 J_aL*Ij (jl (j^i-V (jSLaJ (jl£ 

<U i ii I I Li (j ii g i"itl jW^' Cr^ d!Lu/LC«-iVlj (J^JiJIj (jl .' i^aall 4_uutl 

La (j ' * ^- J l 3> ^-"J-^C- ^L_Laj-a-«-!l ( _ ;r 3 cG^LaG (jLfl ^LlILlJ 

aj 5 i 4_L*^>. n i mi jjlj^il j_t£, (j-AjJI jj ' >>-^ (jLa Ij^SLaj .^JLjlI! Cjju-l& 

V}LLi (j-S-Lj V 2_jJ>j_aJ<JI (jLuiaill I il La LjlaX. U^Mj jj| j 3jj^eIj 

21 ajj jj^a 12 i nil) I -i i iiflj jjjLlIlj oja^JI ^ <tjj J X i .iVl (^ t-Uajl 

42kitl dllJ ^ jjiVI <uk: jj* U La V>Ui L^>i i h,-,r6\ j . ((jl 

• (jl?-*-"' ilH 1 

4jj J i'C t oVI Mlb w ajj (jl ' (jSLa-i ' 4_*_oi2j (j nim njjlj^l (JLj_u 

SjjJL^L^V! (j! I alt- (jl jjj/! ^ Lgjli 3Ja^ti!l liDj Jtiij (jl ^jt^" ■ Vj 
£_a fiLa_i J_SJI j 4_Lajjj>. jl VI (^jis JL>. LLlj . (jt ^a-*-ui (j_a (Jl a Mill ^\ ^Jlj 
jjs-VIj 4jj J i'C i nVI jjjJLa La-&jL>.| i JLsJj (J^i^J ;j< i-j i aa 

(J_$_*_uj . 4ILJ1 w fljj V cG_L*_a cLta_>J ^3 La-^-La M^ (jl (jla^lflllg (jl ^aj_ul 

(j ii a i"i II (j^ i 4-3tIa-uija (_paj^M duL^ 3j-ALtiiJI r^Aj (ji LaLx-i 

j_aVLa (j-tjjl i ii" a ^j* jj ■ * 11 ^JLLi Vaii (jL^ Ijlj . LaLx-i (jjiljjl jjJ-lc 
4_jjtj»JLi (j ii a i"i II 4 * Mil (_3j^t- Ti i n tiltjO* <Lseiia-uijq (__>^>jt Lciajt ^_tJt_t-£5 
(JIa 43l j cJsjJ! ^jls JL>- jj (jl (j£-«J ' fTJ^ (1>^J .(j-Ujj^aJI (j-a (j^. I ^ i ,tn t 
^(jlj^l ^ JiiLa-a JJi Jl>-jj ajjjLcSL^VI ^ 
i ii (jjSLj (jl jjk (j ii m" t nj3lj-jl (_glj <_ 1 1 ii-v (jSLa-ll Ji-o^aJI i_jIjj>JI (jl 
jljjl «.LtitjVI jl t_jJL*l!l jljjl Lai^ 4j! jj* LdJj ,j-a j^Vl j i LiJL*js <_P=J^! 
.< L^U-ii (jl I 

^-iSLtTu-a LjlLs 1_SILu_u l_<j^_il_3 ij^paj^l ^£j-a ^^yZcx (J_(L_u^M ^e_i ( jJJiIl4_4 
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bjCtall nJa\$ju 



L^-ui-i^J (jy^I ^-^J Jj>.l**(r nl Lujjjj jlua^lj£ 800 ijr A (jl ^j_uij 4-Jj J i£> i 

^la^ij^ 40 (oJSj-JI (jic J i a se j 50 (OjJLj 800 I ilj iZlljIajJLl 

^S^-" O " f .j" ' Ol^j! (j^J t*^J < all * )1 ^>^l 1 JL&J 

jJsj .4_jj^cJLl! ( _ ;r i 4_uCj_I! S-aLual j*^ a a ^Lajj (_^>-J (^-^^J (-^W^J 

V ' La-je-l S-lUsjVI 3j£LII ■ La-tae " uujlxj (jl CjIjJ^I iLL^jj Laj 1 

(jL£ . cLLu/ (^yjiaj (j-uiJi (J^ 3 "9 _J ::e J- a j^-? 0 ! J-*J i^lULj 4 Ijlq « 1 (jyi^. JJJJ 
. 4j9 Ju 4_J_U3J^1 Sj^LI! f^>* (j-ujJLl (Jji (j u Lu ( n^jlj-ll 

j_fl-mJL) CjJsjJI i_d_Ji JJ J " ' ^ • "j" 1 1 o^rh 1 ^' J^*-^' (<s-ILc (jL£ 

(jil lLLjjJlj .j«J1jlII ^ (JIj-slj L3j_o jj£| 3-jjJijSL-u^l C^jL^j . ^Jj-ai-JI 
4_Lal i"iC*r 1 nl Cj^L>.j_i jaLiilLi ^xis! jUa j-La£ Cjlj (_psjV! (jl 43jj<-a 

(J^J>. ^ 2 J LIS ^Jjt^ . ..t (j n m"( i ii^jlj-jl (j_a 4_u_o «l!uuljjI iLj^ Sc_*£^£LJ1 

I jjillajl ja^-il (J^iiajj (Necho) jSLu j La a (j^ilj^ (j-o j_ol_i Ll2j^3 I 
c^^JaLSJI J^s. Ijjl j_«j>.^/I jlx-JI (j-a SijjiuSLo c_<£lj-o ( _ ;r 3 4jj^c_lJI 4l>.jJI 
j jVI j^c-jJI j jf IjjLc j<u 1(J 1 ulU^fl JcLjpJ.1 tfLsoLl Ll2j^3^ (j^j uJI 
^Ll_>o (^jJI 4 uiaj O^^JI (^i CjIj i 1 11 Jli^j 4L>.jJI i>J_A Cj^ 0" < nl 1 la 1 ujqj I 
.(Ja-jj (_p3jVI (jlj 5-3 1 1 n U ^la fl I 4iuJL>Jt 4-iSI LeaAll j_l>-Lj^3 4j£j_o 4jJI 
Sjutj aIoaII (jj)j»aLi_aj (jl *t mi 3jL2t_i (JjL>. t(j n uj t n jjIj^I uu^I Jjuj 
diljjl («-^-JjJ (j^J («Jj ' J « ' a ^ ^ i^lj-a (JluL^ 4jj^cj Cj^L>.j 

(jL^ 1 <a K ^(j-Ia 1^ Mill 3l!iL^t_4_i 1jjL_oj (j-A-qjtt T JI 1^-dJL^-"l( n Lb fiLuljL) <Lp-^La 
(jlj i(J^j>J,l ■ La j >■ 1 1 ( _ ;r 3 (jIsjjlII 1 Laj. JljJl>>j UJ*J^"' ' "-' ' J- 1 ^ . LISL4-4 dJJ j 
(jLSLaj jl j * llj (Jjill 4j^lj_a j-j^- liJJ iJjiaJI ■ Laj. JUJLso I jjtjlaj 1 uJ joJ 
4i^im ^^5c_Ltl CjLcjjjjcji (jl Jj (3^^l (jJJ «uujl111j ^jjaJjl CjLcjjiJa-a 

*LajL^,l j^j-A ^j^?e_l11j ' (J j ^ t A 1 *° » 56 n .U , cLaiiJl ijr Lc c-i-t-ij o-iL£^ 
(j-uJ-p-i-u^jlj-il . » Lq-ujJ 1 ijr 3 4_ul .>» Atl A , ,.tl ijr Lc ^jjij-sL-uj !il tj^Mj 
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(JJIjLx-lJ! j-aLa LaJiJt£. L^jjIjij i j m Sj-aLHIj 3lj^>JI a i (j_a jaSLa 
CjLljJsLjj-I! (j_o I a\l La 'I Q^-lLjjlII j«JL«JI (JL>-j fUbj iQ^v^LUj 

j^e_aJI 4-S-taJLa ^1 <U-mlJlj 4jsjJt (j-a £ ^>-J-5 (J^- (JJ «jl ia.ll (j^J »plx«aAJI 
LaJ£ ji£La J2j OjL^ 4ljJI ,jSLI . Ijlx>. 3r),';ri<U Ja ■ -j"! I <j,a-uVl 

3j_&LtaJI oJ_A (JjLs-i f. I ''""II 4jJL>JI Ll^jjlaj p j I La j a £jc jLkjjI 
(Strabo) ^Ij" . (_gj J 'K < ..VI (^IjJLsJI i_<j£ jlsj •il^o-^ 3-uil>Jlj 2-xx.jJ.I 

cIjVjLsuj £y> IjjLc (jjjJI liilljl J>2j V» '.^Jj La ^J^LjII JjVl OJ-2J! (j-^ 
p-^j-tJsjJLc. I SjLa l- 'jin J dJJj jj_a lj_«_La (O^-ll (J_aa- Ij-^tJ (jljjjjl 

p» 1 ' aull ijr II jl ""aVl l u-uij lj_}Lc p^-iSLI . l_al_a_i L>.^Lio p^_al_at ijr Sj j^t_Jl_3 

Ja-j_>JU ^1 i 'i"il (j-SLj («J Ijl (JLa jls (j n i j" ( iijjIj-j] (jL^j ..qJII Sjjjj 

. . JlI^JI ^1 LjjjjI (j-o 2 lj J 1 iu j seqll j-JJ>-i ^1 g-jlaJ ' ■■ ' LuLa 1 LajLc ^ 1 nlU^fl 
(jLuajl jl (_p=jl Sjlj_>JI 4_Jjii«_tl aJLLa-U I •^•^i o' LaLa- 1 (J<"*>tl <j-°J 

^jl 1 . -> .j L_La_IaL_La ijr S jj-J.^a^aJll jjjjLJI ^jj J J ui I V Lj^'C 1 11 a (j^SLl 

,«jj>.1 Lj^'C 1 n a LtLc d " ' aaj 4_jJI j-la_L) 
j«JI J-C j 1^ 1 nil i Lijj_2j ( _ ;r 3 njjj-aLij Ijl Jj (jjjLiJI 

LJ.Lc I (jL^ 5u_UsjVl Sj^LJJ (J^^UI L^Li^VI (jLa Laj^tcj -l?>*-' 

L^j_usl 1— a I uu^l ( _ ;r A SjjjJI C^jL^j . Lj_UjJ^jj LaJI (jyJIj (j " J " • J n 
i."' I n^l (j^' 4_JLi]l 4-LJ-2JI jjjijill Cj^L>.jj (jjj^i^jjj^ 1 "JJ^ (_Ll3 (j-a 

J *C i"i _t ■ t-i j "j " (jj<j_^ajJ j£LI 4L>.j Jjl ojL^ .(_psj^L! ( _ ;r aljJL>JI a I uu^VI 

i>Lc^ La_i jjjj ^j-a^J^ < l^jC I Jl^j ajj-u-LlL-o^ojIj-jI CjLiI i tuej j-*HjLi_a 
jLi^Jlj 1 ■ a llj njLjLJI (Jjj^sjJI ^1 i_3JL^j i_gj-!t «4_ujJl!I J-14JI 
^LctaaVLi Jj i L9j_Zu tfLjoVI pj ( _ ;r jaj^3^/l « ( _ ;r IaLiJI Si jLa^j jLaj^Li (j-uJ 

Jjk jJ.1 4jjJj (j .1 m~ < .ijjIj-jI JLa Lj^ ji J^j>J,I (jjjJLJI 1 Uj-»- olt «(_£j_>JI 

. (( J * J II LjJ-Jj| jj-* jj-^- B 

(_- u Slli LJal ^_a LjjLsj cLa_lJ_jJI Jajlj->JI ) VI L»jLl jjjj^j-a^J^ 
p_^_J_3 (j-<U (jr-i 1^1 3 lSJIJ-J jl *LaJ-3JI (jj_^3ljJL>JI I ^ j "1 ^ (jH-!l 
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i^S&JI boAoll n^blgjii 



Lt-m2 Jj^tTuJI J-^t_i _i1 jCLol jJjJolj j^Psj^U jj-SLa-^ ' ^ jJL^a t (J_<jjl1j_u1 

i~rl Mint (jj< jjjjjJj^ (jjjJa (ji^- (jjJ^jJ-aVI (jSLj j«J jjj . pij?tt 
CjIjUs i fl-uioSLl (jl L&Lx-a JLkj joJj (jVI LJ£ 4jLSijSLa (_pajVl C i se j i<i I 
j| i_al mi'^Lj LcJ i.'irniii {jr^\ ^-^^3^-^^ <j^4i 4jtjLxl3 (j^Lal jl 3jjJL>. 

Lu^j^ j^Lij (jLi (j^l Li! <i i ."i i .i (_yjJI ^^-A (_psj^l jjljVI (jJaLUI (jSL<j/ 

j-jj^aj LijLa j-lLij jlj . (_£jj>J pJI ' a uuS[ ' (_^SL! - I i a all ( _ ;r 3 j_aL*jj 

(j_o j— i lTlSLII (j! Ojjj (_5^1l diljLaU ^ ^ j fll a£Lll jj , ^.tlj i ii ij" i njjt^jVt 
iSjL^Jil (j_o 4J3 j^tLa J I j-iL£ « La J.2JI JojIj_>JI ^^x^Vj^s 

S(jjjj>.VI 5jj J i*\ 1 ii^l ( _ ;t -l3|jJL>.j (j 11 Lti 1 iijjlj-jt J « ■ 1 ■■ j la 't I IjLfli 
■J^LlU J-lS 300 aLc jJLa ^ijb ^pJI j»Lc 600 J>U. 4-jjJl^L^)M oJilS' 
4jj£Li!l Sj^sUIl 4^ ilxll djLoKJI *Llz i-.^IU'.t ^ jJI jlSUI Ljj>^ 

4-jJLfl)l ui a (j^Ls-i ^(jy-^u ^ ^1 ■ f t i U^t) ^^tj (^jJI (jVI Lu^l^ cH^^ 
pU'itl (j_o joilaJLa iSj_l>J,I 4_loL>.jJI £\JjJ-tl dJJj (jjs 4j 1 1 n~w^l j 

(jLo^JI ji^_L>J1 lJL>.Vj (J^-ujjl^II ji^_l>JL5 .(jjjLJI (j-* 3 1 t t^^l^ (jj K i"i 1 
jL^JLJIj (jj jiLu-iaJI SjL^-Jlj ^jj-c^/l (jj^t^l^ ^" , ,.jVIj (jj^j ' ^ 1 1 tA '^C tlj 
1 Jl^, Lo- 1 j_*Io l_c p j*J 0 i 4jj I j^t_t-£lJ 1 l_Lfljj-3lj JlI^JI (j-a (j^_o^L^11j Jl^jJt 
< la « a (J^l j" a j»ljJL>.lj aLy-uul ( _ ;r 3- JLiaJlJI (jK 1 u tl (jjs j_uSLII JJjJI 

.4lijJll ^JLO> I .".I c (j^-tt 4_aiajtJ1 ijZ^i 

4_*_ulj-j>.j i?j^_L>.j <i **m miL>. LaLuj j-u£Llt jj_iSLi_u^t 4_Lij_U ^ n i ni 

Jj La >■ 1 1 (ji^-j 4_Lii>.^/l cjLaLaiill ^ljH>.l j j iS! 1 ii^/l (jjiL^JI 

I -1 J a (jjijjj- JljJ L2HJ I <_ 1 1 ua. ^La 4jl (JL2jj 4j.j"i ii a <bu Sijjtll (ji^. 
Jjl (^ j-^e-JI jJajj Ci-sj ilajj^tLi-^Lta CjJLs. Jia ditj (j5$-J (jl 
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£_«^>.j .(_£^>.^/! » i"i 1 1 4^JT cjLjjlI^JIj cjLuj/jLAI! »l i alll £j(3-j 

w 1 c 4_j_L) J_a iZ j - J LXJ JL9j . d <i U a jl*-» , JjJ-^JI I JJ^ L-4-J fiLuj-C CjLI 3 T p* 

o-o-j-sij ^o-j-LLLl Ij 3_aL2iUlj SjLaHil LALc lj^j_a 4j>.L^a 

j J i'C i ii^l £ *-*^'j JtP^-'J 0^-°J |^JJ* 30 I J i '— j c jlj 4j>jj/!j £jl jjj L^j^ 

( _ ;r i g. j i ii II i_xjLjcj>JI (_£Jl>.! CjJLc (j_a.mil jLi/j^ <l uti^ 3jl_Laj (_£jL^jQ]l 
' a se " ' I J I f'y< " (jjt SjjJLSL^I (_£>j£-!I 3>^"-U -(<uJ-iII joJUJI 

CjLjj-tl i"il .^.1 .Vi^-V Sjjtil dim iijj.1 lLIJj ( _ ;r 3j^r»JI j_iaJijJLij) L^j (jjaHI 
JljjlJuJI ^j-SJI iXj-" o"^' ^^jjU , ,,SH 4j^SHI ejjt (j-oj JjjJ • ^ (^i ""tl 
^jls ^JLitjjj/l (_gjdlj ^> ^-uljj i ii IL i_3j|jj<JJ 4jjSLLI ,jjjtla j-Aj Jo jt I 3j^L,j_JI 
4_La Jj-^-i ^"OJ i4_j_3jJtXI Cj Lc^aals^-al] LL>.V jcj . 1jl^*_o La dt^J 

£Lo La (jL^ (jLSHI I jut (jLa dJJi jjsj L Ay 3 j 

((Cosmos » ( _ ;r a ^ylJI QaSLJI 3 nK tjl) 4K ojSLII SjjSUI e.\ nlr <_>ujJ jSj . j«JL«JI 

2 3 nK ^yJt t jJI . . 3_uj/jijJIj 3j)_iKj^lj 3 j i h'ij^JI^ S-uia-VI cjLilll 
Ja^Lo-VI «Chaos » 3 n K a5! c La JSLiSij .(«(jjSLII a I la '■ « ( _ T i*3 

•j ^ . ^ " " ijr-^J * 4_j^£Lj J-^ I ^j^oSLJI 3JL>. j^>«T ^ f» a ^ t ^Ii^ uu I lj 

3 ^ _.a itl 3^jJaJ| ^ 3_ufcj_!t (i-«jjj *LuiVl JSLI 4iLaj(JI 3_taLiU 31>L«JI 

jj_a «Lcl_a^>. O-La-C LL&j .(j_itljJI JSLvaJL L^-i3 £-«^>- (jH^' 3j_aLllj 

3ii,,il(ill j LaljJLjJI j dliill (die J ' -Ja]| j j >L}_LiII l^I uu^I ^ >LaJj«JI 

Cjj_AJijlj 3 a I X~ tl j js_L«JI I ui t Li_A . A-uj JLl^JIj Lcv^I^LjJ I j Ci I j 1 'r> LjJ I j 
Ljl^ joJLlII (_3jLva uu II I i 1 11 (~v J-*^ 3jj JLcSLj/'i/l <UjSLa 3jj ^ ,.tl 

tjru^Sj 1 j i» llLLUI joJLc (JJLLa (jL£ ^ .1 i j" 1 .ia.3lj-j] ^1 3_al i^iVLij 
^j^aJJI S»l jJ-^j j»jjtlll CjLcj-aja-a dajljji- ^i<ij L?j-II (Hipparchus) 

^jdl (jjjuljaij . Lpl j 

, «Lt_uJLl^JI ^oi^. ^Jl ^^ySlLa ^JjijJii JL>. V ui to cLlusLj 3J| 1 n a J>. ^5 ^M-?- 1 
«ljj>.| jjls. ^jJI J^-j-II >Aj (Thrace) (j-ujjj (j-a (Dionysius) ' 
(jjiyL^jj-utj . 3jj/j_i^JI plr (jjjjlJ^I 4Lls La 4ii!l 3jj/Ij^ Jjtaj ^OLdl 



SO 



h i->n)l Hjblgji 



j_a <_<_L2_1I (j .1 j lj ^LojJI jjl 04jj! MjjJI ( _^jJ5j3_LiI! (Herophilus) 

Jjl jjt mJ jJt (Automata) 2cUjV! i_jL£ cJdj^j-S-jjLitjJI ol^jJ.! j (3 m. uXI 
(j_o (Apollonius) ^j-LjjJjjij . (m^-J^I q\ i iuVI) Cj^jjijJI 3j<j>! <^c t_iL£ 
^ &j U ^ II JK mi! • ±j£u£ j! j$ mi! MjjJI oIji>iLjjJ1 ^JLc (Perga) Lc.j_u 

Cjl_j_lj_Uj <_^lj^_JI Clljl i ii a J *C i"i" L#jl (jVI <_Sjju (jylll CjLujk-lU (j-^J 

aLKj (jV! Lxjj j_uSLI! £-«^>- mjjJ! o ..j ijtt^_' Lls!jJL>J!j liiiil! joJLcj 

(_p3jVl (j-C cUuj-Laj (j! I o Ir ii_aj!jJI illlaJI jai^. CjLUsIjj^Ij (jjjljjaj 

(j! ijr ll 1j-*IoJ_a Jm_l m£ jjl icLu_u I 500 3JlA L$j V^_a_*_o ^^j-^-i (j^SLLJ 

(JjiLlII (j-UJ . LLajJ I £_$]3^Jt ^JL«J Lil a Ca <■". i .nt SjnUtl CjljJLaJ! 

it-dlallj CjLlUsLjjJI 3J.Lc (Hypatia) LuLujfc ^yJt 2 oolac 3!j-ol CJJL>-J aLLaaJI 
j-j-ojJLi ■ La LA-SL^ " " i "I ^1 jl i4jj JLcSLjj/^/I 4_uSLa ( _ ;r 3 * j_Ua J-^^ Cr^J 

. I ^ , ,,j , ,,T" jj^i (jjO 3 ^ * .' 1 " ^-V ^Lp^-M « Jufc 

fiL_j_jl_a Ci 0 iXj i(J_i-£3_(2_L« J-l L^-i-* ^ ' CjL^t_)^U Sj j j^ 

(jj jUa-UI Jl^cj . I jj'a 3ji^>.jJk! cjjSLI! Ac^ASz-a jjt 4_ijSH! i_Aa jjl^ 

>lj_<iJ ^_jL>J! u^^oi ' J J ^J • 43LiJj j«JL«J! cjLaLsii 

4jjL^tlI1 a ' nil dul^j . 4_»j>.1jJL1 j! cU_u1j jjl \ Uj La se rt j dUSLII CjLc ^_<jj?e_a 
j]^.! jj-* 3 (j ii J t mi T1 ij-J-S jj- 0 ^j" 1 **'^" 4jj J i'C i 3 J - U J H cH^^ 



I r <j-aj_!l I a c S(_4^SLII tfj-fli JSLI 6j> I jUi Jul! JaieJ 4-ijiSLa (^Jjul! 

j«Jj j^a-c L^j! j 3_ijSu! cjj_ajj I j't"' 1 ' cH^' 3-iSL<j/^iSL!! 5j I ■ >■ 1 1 

d 3 d uJ! juu c_ uCJ! jj-a 3j3l_u_a ^1jj>.1 t uL>. ijr J! L$jLjjHjs_a ^j-a (J_lLlJ1 

-j a 111 ijr 3 Jj-uuLlI ^aJ^M jj-a 4_l9LJ1 ' ^**'*tlj 0 JLA tiluLjj . 

j<sJL«J uiLl^ 4juSH! ijXt- j^j-jj (j!^ <LjT (J!uI.! Jj j i u (^r^- o^*- 1 
,_p3j^/! j! j£i (_gj-J! (Aristarchus Of Samos) (jj^Lj/ j a -j^j! ^ 1 ulioJ! 

ullbl i u a (jr^ ^qj?e_lJ1 ^jlj jug i~M! <J^>- L^Jua jjjGj t t^l j£L!1 JL>. i l ^Jt 

I ijlr (jl^ (jSL! i LaLx-i ir-i uiL>- £JLA ^l£^ (jlj i l_Lo 1 Jl>. 3 >_uf? 

ijuiulli 

jjSLIj ij<uj_Ul fa_JL*Jl a^j^. (^jJI j<sl»Jl jluu jl>. jVI Ljjjl_>o jJU 

(jL^ ^JL*J1 ^cjjLj jjx. jJLrt_a 4j^Lj jJLij aLlj 4jj J_t£L_u^M 4-u£Lq 

3JL>.j-L1 ^JLstj Jj^M (Berossus) ^ j_(_u^)-u do.nl ^^JLiLi (j-**^ I g ■"^ 

JjJoI (^1 4_u_u cJiJi 432 CjjCual (jr^^ (jL^j-LaJI (j^>- 4JLlL>J1 lXjla 

^jt ijr !l lu3^3 Jl^uI LijS .^_iJLi!1 Jl^jlII jQ_1^J jj-* ^>-° 

uj ~n ! ^bjjj (jl ! 1 11 j . ! jl>- j<uj^ joJL«J! (jl «LojlSJ! <— a^c 
«jLJlJ! 

3j j (j^c-i ! jlj . A oik a 3j^a (jjs 4jj!j J-»j! c-ujj («-><-i J_y>- 

dJLLA jjSIj j<J J41 (The Big Bang) j^j£LJ1 jLa^jVLi 

d ^ fc-.**r * a cLt-tlu-a 4jj Lj 3^£" Jij^?E_a (Jj i Cj Ij 1 j( 3 Lo- j t t i£l ^ j t ^ J->»JJ 



J2 



bjCtall nJa\$ju 



j! (jJlj -4 jlr 2 AUK SjJaj *LU! ^ JaaJI Lil ^jJ! 4^UaJ!j SjLJJ 
J£ ^ (O-ffcVl 3j_*LlaJI Jlaj LuLa ijj-T o^-* cr^ Li« J^l ol_cjl£ JLao 

(jJLjJLj JjulIIj id_Lo LiLiSu OJ^-" f 1 -^ £ t-*$- a f* S S3l c (jr^- j-2j (Iri 1 -^' 
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^jVI jj>.j-j l_L»£^^ d>^J * L^L^- 1 Qj$ = ?-& A 3 *^J^ 

(j^e-l 4_Lii_4J (_gjJ! i J ri t U j (jjj^jJI ^LjJI LgJ-i *— J 

V i^jd! jjjJ! dilj (^Ic Liajl SLo- Jl>-j3 Jjtj 

C_t£^£ £jL>. 3l_J_>J1 (J-Aj S^JJ>.^1 (J-uJ 0 Mill (J^>- 

f^^Js 3Ll>J! (ji_Ju L^jLJu iCjjl>-j ! j! 
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^\ 5j ta-Lt^a L^jV ijjfc j-a JLs. ^1 I j k: 3 ii I" -e-a L^ji j»! i ( _ > l3j^/l ^Ir 
l ( _p3J^/l (_jlc 3l_L>JI el »j . U'a SuilLifli QjSLj (jl (jSLflJ I jLoj S(_£jj>.| CjLLu £-0 
I. 8- '-*- jtLi (Jj-«j-U 4jI j (Jlj i nit (jL^>-j La-fl> n_fjj>.| (j^Lol 3Ll>JI (jc O^e-i-llj 

•o^ 1 Ui^ 6-*^- 

SjUIj jl j « tlj jL«JI (j_a aj j c ajj*_l)I (j-tj (jjl^IjJI ^^UiJ! ^jjs -^j-j 

■ibj JajJI CjLjjj_>JI (j-o d a b >■ 1 1 jj^/I '"'tj uiC I a ijSLol , , >,.tl 

SjLa JJJJ-J (jJI j J i"i" CjLljj_>JI OJLfli 3jlj\c . d f\ \ i ii^UI CjLij's i ii 111 I sllaLj/jj 
SjJj-us (j-*J JJt>* ^^i-**-^ jj LaJ (JJ^J Lsjjj 'l)^-* (J^ (jr^ ^^- > *-^ 

CjljLAa (_>^utj I Jj I SLpJI I uin V jjjj . 4_Lo j-ojs V lj-ol _jl 4_uii>. 4_u j£ 

( _psj_2J3j I uuj (jl L«-Lu iSjLAtl Sjjcjs 3j>jj>.jJ.I i_£>l jSLtl 

3U_.,„,tl LgJLSLil ,j-a ji£l ^Jl SLpJI i> j-fl) jj tv." V jjs jf iJ^i-VI l<j Laij 
LajJLj j^l O Ijl ' a. J i*^^ ^W-** JJ tajjj I mi m (jl (j£Laj (JjLnJJ (^^J 

. ^qJI jjlJI jj-a j ji i^> £>^>* (jr^ ' *"j ' ' 
a J j < i ,i tl 3_3jLuaJ.I i <t I* jl (J^ljltl dltj Ljl_o.| ifi-a>J^.| ,U^M_, jjjj 
>LUj ijjjdnil (jjiilaJI (j-tj Cito^ Slj-rlt LaLxJ *L«iJ^1_o (_psjVI C.J.<jv (_yjJI 

Jo-Li. l( _LaVl ^Ic Luj^- ^Lt^ 6^J • l£ ^ s Jt^J unr 1 "^ iJjLuJI 

^^jJllLa (J*C uj 1 (jj rt A L>^J^^ 0^-&> (J^> ' " itj^ 3 *-^ .«L^_u_lIIj <. m i ntl 
L^J o* 1 O^aLs (jH-tl ' - ' I I J ' & * II j JL^tHj {jse-lj . I g-i^ Ijl nil Lii^/ l_Lt£j^ i ^ T »J 
c_Sj_*_o LaL_4J i ^ h"»- ^ jqJLc jj t^"" ^Itll i"^jj tJajtJI (jLb ^jJLlJLij i ^^J^ 

. I Ltajl Lgjjijjlui 

«Luij^ LijjJ (jLa . L^lu L*;l3 2 ^j"j 4^^Lc ^Ir (jlsj^/l ^Ir SLpJI 
LxSI o be <J^£. (JL^-a (jLb lLLIjJ cl^fc_u_)j . L^"i uj a Ljjjiaj IjjIj 4^"i ui a 2jj 
LljvjJj-l-JI ( j_o ljL>.lj Lc jj Qj-i-ujJLl ^-^J3 iljL>. jjjL^t_a (jA_o* jJj-Lp I 

I Jut (_L^ • SLpJI w i "j a 1 1 JLo-jj 1 1 JL>.lj Lc jj^a j_a i(SLpJI joic) 
I j . U Sj (^^jJI CjLal i ii LI liJJj JLp. jJI ' " I j i a 1 1 jjt JjjjjJIj i ajj-iiaJI (j^cJLtl 

cjI j 4_i_ij£Ltl cjIj_»^5^/I (j-o j^>-^ Lc jj 4-«j ^1 j»i 1 1 ii 1 1 <_aVT ( _ ;r a * j JaJI 
^LijVl oljLU 3JSLjJ.I j , 5- ^-,, , ;U j <3 jjjLmi j .5 jjLUI j .SjjLlJI (jL^Vl 

si_lj>ji 
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(j-o SjljI i nil ^ \ j j i £3 (jLiLJI j^lalj-Lal (jL£ I 185 ^Lc fl^ ijjlsjVI ( _ ;r L. 
3_3j^j<_U (_gljj_al i n tl 4-S-aJ a i nVI p j c j II ij^y^jILiI ^ a i nl a-g 

^j-^l ^lj^_aL*_o £_a cdj^li 4jj_a^ L ij-j >. Ci <^>L>. ^^j-HJld^^ySLiL^JLi)) 

^a_A ^j^la lj-a_a^/ 1 j^jjlII (jf ijy ^Ju (j-G!LaJI (j-uLfc (j»a (j^ . «« i _ ;r ^oL>*JI » 
Cr"^ 'jj'"^'- 5 Cr^ ^ 1 J 'j.' 4 a < nL>JI 4jjuajJI 4i?jj<JJ i__ul3j j<u .(^Ij^JI 4-i>. 
j^Ulj-La^l jjKj . I 185 ^Lc ,j-a (JjjjI) (jl i nj't 24 ^yfl iLuLiLJI jj^sJI JJCJ 
iSjjLia i aj i^alj i I JJLC Jjsl (j^jSLjL^JI (jl^ jlj (j a i ■■ II (_JJl>.J (j^-a d '"^ ' 
j^tjJI 3j_ui? JLcLij pfl i nii'il (j^j-Lill (jr^J l-«-4J JjJL*JI J-i3 J-i3 

( _ ;r & j_<j/Jj (jl 4j| j^Iolj-j-a^l 3jL>. (Nii) (j-i 3 J j i nil CjjjjS . I ^JbjJ^j 

J'C i"iILi ( _ ;7 £!jL^JI 'Lji^jj Jjlj L«-l3 CjJL>. Laj pj , jj^a (jja L&JLliL>.j 

:^LJI 

(jL^ *j j la a <j-S>-Ij iiilljLjl "j T~ (j-o 4-hjLuuJI jAj J13 j^Lilj-^a^/l (jli?» 
jju^a 4jl£ L$-«-o I Jj =L>-j jj ' . tlSJI ^1 LjJj^S (jl-? • iiU j (j-a J-J^l 4j Li (_y>. _jj 
5j ta * )j i4_Lol£ ijr^ c^^^ 1 tl)^ J^J^^I fjjjiaJI oj * mi (jt La-£ iJpLLa ^1 * mi! 

(j-il (^jJI :«(^_i» 3 j j i n II (Jl—i-u ' d j w I c Ci a i nj I 3 Ilj 3L>.LiXLj fi L^l-a 

((((^(^yj jl>. Li tJ? _LujL>.l**( ( II 
,_j^lJGj £-^aJ_!l Ouli? La-yJ 1 J J* ' "* II (jLlaijjJI ^1 aJuuuA\ aJJt dsj\j~u-u\ 
jlj .(jjJLU 'LiJJ (J 1 -* '■" 'tl Jj^IaJI aj « i"i 4_i£.l Jua sQa^/Ijj i I g-p L>.j (jr^ 

0'* "j J * ' "* ^ I Jl>>| lLLuj i^lc SjjjJI Cj^I^ (jyis- <Lcj-a.i CjjL^jl 

^1 JjJI iZs[ a K Jj S j I 3j II o-IJ jl^*i'"l J 'L?>*-^W Urj'lj^T-H 
S^Li^j) (Nembutsu) j . .."j-i-a-LlI CjLjJ^ jj£LJ t^-ij-iJI ^\ pu i(lse) jj-ujVI 
CjI aKIl C^SlaJ (jl Laj iSjii I jj** lj' (j-u« ( _ ;r i» Sjj i nil <GjLs. I . (I jjj I JLlo^U 
I j i i (j^*-" l-"SLix-a . Uj-wt I jjLaX,! (j-S)) '-3j_ii.^/l 

.j-l^aVl 

Cjj^>. Ij S !j-ol 43 (_£ jjj/ j_Lj j«Jj . 4l£ a£j tail Jijdl ( _ ? SLjL^JI (JjJa i ul j-aJ 

I r a i n^fl ^jLli^j ^jjs-VI jjU.IIj jLtj^/l j^u ( _ ;r l£. , nill eJJt, 
Jl^j . 4_jj^J^ Ij-J-a^ I d o ^ I >Jll JLC^-a (j\^t_l (jy^>* ^J-*-!*! (jl _L.ua (j_a ^_)j-3^ 
(j^>*J iJ? _ll ^111 »1 i ii ill (j-a 4-aJlj»iIi (j-^-lj .^tJjLxll (j_a LaJj-33 (j^_jSLlL^JI w dll3» I 
(j^LS^Lc 4j*_lLLi ja^jL^al ja^j Ocla^v (jjjJI (j-A^Lis-ij i«La£L>J,lj 4i?jj>Ji,l (j-a 
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Jl A", ~- VI | .4^j-«I! tfjbt lij^ju Jiijo CiTii^ij n'l<i nil !_g >Li.iaj 

(jLa IjiSL&j .(jVI cj-^ ^ Xj"*" JOtJ '(<_k>^') pi 24 ^ 4_u_u J£ 
i_tlill (jj 1 *l jjjjj cjLiLia (jjjGjj (^^LjL^JI jLi>.l jo.* (jjj-II < £—5 1 1> i n^/l (_g.il j ir-i 

t_dl_LAj '(JL)"^ iS 4 -*-^ J-^^Lh- 0 ^ J-^ p ' eaj (jyJ-JI *j J 2 1 1 (jj^Jualjjj t(_£ JLt^JI 
jjjjl—Lll (J-kj iljjl-jjl-i 4^jjl^ dJj (jr*-^ CjljL>.^M j^pajjLJ 4_ji_jiL4-l (jjJUkLcuJ 
Cr^S L^'J^-* 3 ' i ni l ^1 i uA 3_jjj O-^^J^ 1 **' ' "J ( Q -^ J ' ^^"'J OJL)" 11 ^ 

. J jjlj "ixjj^Jlj ^ jJI 4 fljJa '"' 4_<jLi J^*-^' *La ^j-j <_jJ| I'.'f (j» ' 
(jjjjj?e_) (jjJIj-i V (j-Lj^LlL^JI (_£ljj^l_/_a]1 (JL>.J (jl > '1 a i nil j^l j <^> (Jj^2J 

. . ..) cjLjLLsj-ij/ J'C (jSLIj njVI (_7i>- 4_uLiLJI jj_>J! j-^cjj ^La ( _ t s 

(Jl *C i"i?j i Litjj^Ja 4jj^c CjLa^Lc CjI j CjLjL!ij_<j/ i-ilLijt JL>-jjj 

CjLjLLij-t^JI eJJb (J^JJ "^J • (_£ljj^LcuJI «L>.J 4^Jj-a j-lC (JSLiliJ i n"] (_pjJL]J 

_jjb ^ 5_ljXJI iilj^-Vl ijj^jJ Lalj^.1 j^tJI jL«3 (Jj uWol lil 

» )jl_>JLI «L>.J >-fl-3e-l (jl (j^La-> ' "J*^** t4jLLa_a 4 IS ui a cU-aJLJ1 J-JJJ 

(jl J_& JJ>Jl (jl JJ-^J S(jLL=IJ_tuJI ^ I .l-V (_,U<_I (_£ jJI (^IjjM £j jJI (_yi^- 

■r-jjjJI I r 3jjj>-jJi.I ^jLa-LJI olSqjl pu dllj IjU'q (jjjJI (ja/Lill 

■ UjU-^-tl jj^s j_uSLII ijjjiLlII (jl_Ju L^jl_Ju iCjIjUaj-tJI (j-u JL>- (jSLIj . SjIjjJLi 
I (jjJijjLjJI <_3^L/-u^/l (j-u 2 a \ I ■ ^ 1 1 . j 4j| ^poj.iilj . 3 ri 1" -sJ, I 4jjijjJ,I 
-jjlj dSj-iuz (J^3 (_yljt3 . La (jLjul ^-J^ olj 1 4xuti ^ji^x-i (jLLsj-toJI 

dijJLLtj jlj i(jLLij_<jJI IjLA (JlLa (J£l (jj '-^ a jj i u i-dl <i < nVI jjLu^s (jl^ Ijjl 

0- il O-LS" llilj '. 4— L-L- t -a jj 1^" 4 j \ <i * I (jl_L»JI jj aJJa-j La-iLj3 j^t_JI (^1 

(jLa i^bJLij dlijKL ljSjjj/ (jjjLJI (jLa i Lj^I-c. ^I jJI liicjj o^J' ljUaj_<j/ 

1— Sj i M i La (jLcajl <L>- jj !>L_Jj3 (jlj I g-u (^yjjl jJI liicj j I jl Lai . J ■ ■■ i '1 1 1 m 
Sj-us CjLiLUj i nil (jL^ IjlSL&j . i '11 1 ii t jljj_uj/ (^yJLllLij ij^tjJI (_yJI lLLjJLl«_i 
«l jjj/ JLp.^/1 (_yJLu ^aj .ja^£.jjj (_,i£. 3jjj*.j1I ^jLajJI (j^ij i uje a jjLCj 

ciil j ciiLjLlaj inll i f 1 1 ~ (jLa ii-dl <i i n^fl (_gjl j i^i jl cj|jLIoj_taJI j^iicj L«_l3 

4 Ltfcl JJji (j^i J^l 4 1 I il M Cj jXI (j^3 d<_>0 (_gljJ^LtaJ1 «L>.J 4 1 Ml" (jyjJI ^ jLa-JI 

jl ijjLjul 4j>.j (Jjsjo 4j».j 4 i ulS CjLiLUj_4j/ tiJLuk Jjlj pj LjsLLail 4jLgj jj^J 

(jjJJ-taJI (_gljJ^iLtaJI «L>.J (_LqjSO CjLjLLsj-ioi CJJL>.J (j^-lj ii^r 1 ^!- 1 tl) «L>.J 
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(_p3^^io f LajjVla . CjL\LUj_<jJI tfJjjJ Laj 3Ja^Lc 4l£ dl! jJ jjSLj *sJj .(jjijIjlIIj 
ij-J^I dljLjo JLiILs-l ^ j i a I ^Ijj-al i nlL lilgj ui -ll-ljl 1 nKj i£jL>JI (j-a 

. (_gljjjsLjJ! cjLiLLij_<j/ (j-o l-^>- j-f^ -SJ-C i-ilUjt ~ j i aj <_sLtall 3_jL$j 

jjLUj_<jJI 3JL>. iCjJLoj JL3j I it-» . .-.VI f L2jjVI 4-lLjjlII tfjbt ^ g i n"i 

tl gt^tj * -s. olj|^_i5fcJ 3J^alaJI J-La ^j^JgL^-a t j— *£j\Jum!\ 

Lo ajj OuL^ J-^J (J^ (jjl (j - *^ ''-'tH'- 0 ' "'^jL> 1 '*'**• J J^^-^'j _9^J 

1 i* i <^ ^jjl jj^*-^ • Lcl_4-i ' ^l"-*- ^ s-^jj-Zj 4_a_jJL>Jlj ' w axil ^Jt> » )1 3->*-t1 

3 jl ^Ir I 'j Laj i ■■ I id jlr O-r i in] I <ir LiLo-i I JL>- 3 ri I" -e-a jJ-jj OuL^ 
( _ r jJI (j^slj-iJ! i 'II aJ 4_Lj_«_a ^! jj| I C SjJj_Us Ljjl^lj i jJI jj 

. jJI ^Lll 3 I 'aSJI L^jLL^I ^Ic: LtLsX: (jJLlILlj i3j^c.j_o LtLjj^k:! 

^Lu-&Vt (_y£ «lSjLu/ cUjtjji L^jjJj it_i^l£>-!l d "j £ ^^- 3 3J^L<j/ 1_Ll2jj! 

«LilS! (jLa liiljl^j . ( _ ;r c.L«^>JI >^J-aJI I j * a 3 'I aj i a V I ,jSL«jj ij^jlailLi 

L.nl-».tl (jJI (jjLiJI 3j>-L>J 3^cjli «L>- 3j^i!l djlil^jjJI (jjs j_uSLI! jjjJI 
c^jL^ Lxjs 4jjI jJLII sLo-LlII (j^ 1 SjljLs ji^lj i La! jLa i. , jU I 1(_Ll>- <_sVT Sj_Ju^. 

ii_JSL!!j tf_y^j[^2\ cjLjLUj_tjJLi I L^j i w ** I lis ■ a VI «LSjjVI (jl 

^ 1 1 nt 1^ d j o i n "kJ I Cj I o i nt I ^yA ^j-uSLI I i 3j jj I jjjj ^jj-C^ i 5j-a_J 1^ 

t_j|_j_<_u^/ ' oj * T (_>"^' ^Lta jJI jjj (j-^ i Lijijjjs cjLjI ^jj>JIj cjLJLtiit 
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p3 t L^_La jj>.V1 ^j^* Jl jJL£*j (jj ».a mii 4 L#£,l j-i f i jjL£!j mi 
SjjLj (jj^s-^l £jj_i^/l ^ ■ i a " La-Lu 'Sj-^>j S^aljUa ^ .' 1 SLaHill ^IjjVI 

cjLjLlJJ! ,j_a 3jujlj>. £jj-ii jljJjj (j I c (j-jj-iUa (jjjLlII (jL£ I il (jSLIj 

w ^LalljVLi L_3j_3LJ 

^_l*s1j J-ai ijj-AJtll j-^£. m£j-Ajj>. (J£L*IiJ Cjj-jjij JL9 3Lj_>J! (jj^ Lai 

oL3l j i llj 5_jj_jJ! cjLi!j_i_>JI (^yi Ltl '<< m,-i (^yill cjlj_iii!l ( _ ;r a LaLa-i 

L&JLso JjVjJ! • (ji^. j mi j 1 1 -5j^>-J (j-o ^jj'^ a CjIj^S (J^^Li- 

of V JSLJuJ LuJLxj 3j_o-VI tfjut (Jj- i .i'q i(Fossil)j_i£Ls.VI ^ 
. I j K (jVI L^-iSLI 1 1 JL>- 3j_u^ jIjlCLi La 3j^3 CjJL>.j CjLajlica 

(_p3jVl (j-o i."i i*r-ij-Sjl (_^jJI £ ^-=*<-!' cjLuLCJIj cjLjLiI)! ^\ jj! jjlc (jLa I ^j ^ cj 

j_A a 1 La ^jij . ^jVI L$_La J^A^ -1 ^-^1 J^J^^ ^-^J^ (J^L>. 

. I AjjU'.t 3j_p.Vt ji S-uL^ill ^jLa-JI 
i_uj^/La . 3j_u^ icj.^ I (2>£- £ I-«^j-Ll)I sLuIjjJ! olj_iii!l ojjls-j 

(jl_j_itj_I! (J-J-3 (j_o tfJ-J-JjJ ^ , t— > 1 1> jJI (jj|j_2JI (_j-^>- (j^^ t 0 ^ 

n 'I a i ii II ij-a Lclj_il (jj 's" i ii 3j_jJ_>JI ^jLa-tJI (jl I jjJa (jj jJI (j^ j i ii ij-flJI 
p -j *~ II ^LjI a « J I gJSl j»j_>J,I ^j^tUI (jjs Ltjl i""i i ill (^LlILij 
jJU^ Mill (jj^ J_) pj L<5_Lu 'j '"-^ (j-u-aLiJI Qj-ill ^5 dJoO ^JJ^^J « i ii II 

^La j«j>.V (jl^p- llLUI Lai .j uig ^jj/Ll)I Qj-ill VI ^gj^ i nil 
^IU" i ..I 4_uj/ i_sVT Sj^iu^. ,jjs J^i i,jij>.jGJI (jjs (_,-Ij^l (_L^.ljJ.I Jljj 

^lj_C.jij^ (j-a J^i (jjs jo-tiJI p i n-v ^Uij M^jJI i— i^itl (jjj S^Ljj jj^>-jGjl 
i. i j I -»JI p -r ~w SjLjj c^l laj i La^ i Lalj^, ^Jb^ qJj uig ji Sj_<i»^. ^1 Jl>.Ij 
a**i i i n II (j_a jjiaj (j^s S^Lis jJI S ju£ J>L>. SOa-lj S j^j sLlLjlj mJ jJI 

(ji i-ta-i oVI g I ^~ jVI »l 1-^" i "I lilj .l_iJlSLa j" a"i i n QaoLa ^1 4_mSUI 

(ji L-A-Sfc-j I o 9 4_j_Laj (^y^ 4_u_a_ujJI CjIj-ujuJI i>J_A JjJijiJ 

S(> i i ii II iTiljLjJLa J>L>. <(JL«X. Jial MjjJI (^jLjLiIaJI >L2liVI <LLl3 ^jt^" i uJ 

j_a jj k>~ II '■» . (_5-^>- j-1 3_<_iJ1 pJL«JI ( _ ;r a ^jjujlj JLa^JI I jla jjk t_il jjJIj 

. 4jjJa_l Jljw?E_a ,j_ujjj i d 
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j-Lai . (Alfred Russel Wallace) <_>uV!j Jj-uIj Jljj-oJIj ijjjjjl j jJjLiij ^ a . hL 

CjLj!j_j_>J1 ^jtj i3j-ali-aj 

jj taj 1 1 ^Lr»JI S-jLU ^JLSj cr^J • J^'j J-°' tr* iSjIjjJI 

ol j >i~A\ &a a\,„\,„ ^Jl ^.sjjj isLaJI ( yu>] (PJI aiAlI! cuVjjsO]! lilJj 

. ^ ^ JLlJL>. £j-ti (J-t-^Vl (jj^-S 'J-^^ (jr^i l)*^ (1)-* ^ **- ^ ' ^ 

^a-ij-xZ w 1 c Ja-£ia J-a-t-J 4_l£L1j . ^LjlS j-ujuJI JjJLre-i V ^jL-uj^M (jj )) 
fibLj-tlaJ! j3jj p3 i3j_ijL>. SLo* Ja^juZA J_<jjLLa j-lc ^J'C mi \ 4jj_UajtJ! CjLijI£LJ! 
CjIj-uuJ! ^Lti fj eg h jl g-jjaj ' (jL^ij'^! (j^Jj 'J 1 H i. 1 1 1 n~j jajJaJjJ! ( _ ;r 3 

(jl j_j_>J1 w 1 C i_Lbl_fl_>Jl_l ^gjj * mi J-;^. jl i_Lila^e_a ^J*C mi \ dJJ!i ^J* a * 

Vj . . .£jJJ! j^uJu jLuu 3j£La jjj c^jJI liitj 4J SjiSLs jii^Vl iriLill 

(jlj . . . t LiJI (ji^. 3j JLaJ! jj-a j-j^I JjJ! jl! J JjlS . . . <Lt-ixlaJI ( _ ;r 3 I i eaj| (J-«-«3 

.i^i-Vl oL£l£LI! j^a a^La! 

^jljJLlj 1 JJ tall I 4jjJij L<j/La^>. jj^^/I j^IjlL! ^ 1 1 u£, it . _fli . Cj <—^& 
51 se ^ .".A «Ltia_aj Clul^ ^jjjVIjj (j^JU^ di 1 jj mi i a ^jl : L^J ^ ilitl 

«!j_<j/J p j j j-tl (JjII! (^3 4ijjJo JjIs Jl^ (jl ' "'^1 liiljj (jyj^iaJI 

dJ^J . . ^-j-=e call oLjoV! ( _ ;r 3 j j i uJ 4jL«j>. L^jLs i(Jj(-flJ pj ^ \ d-Ij_La ^1 43jL3 
JLa (_ya» ^1 jjVl Jj^sI 3 j i ih'ijJI 5j £ a II ^Ir (3*^ Cxalla I LaJU£. iIjj^La 
3l-3j (jl O^J-^' Liij«! J-l^ (j-o J-o^l I J-^-S' ^ Cr-^*^ lS 1 -^! Cr 3 ^- 
i Jjj>*jJ1 ^Jjk 1 £yz p\j ' a II j-t_jJllI1 ^jL^^tS . . 43 !!i »^ Mill 1 jJL^ jj^jjj-ajjj^ 



Ijlj>J (j-SLIj S<_aL£ J'C <"m Si^jLA ouL^ i4_La!jJ! Jajj-iiJI ^-a • ajSull 

f L>- ^^io. 1 1 j q ,j_*£Lj j-iVI i"ia i. ^1 (JjjJaJ! (jl JJ ' <ajj pj l_Lo 

«4-olfeaJI LaJjij (jjiVljj oiJj'- 5 

(jJI t_jL^cV! ,jjs jjiSj ! jjJiij Lol jL»-i jl£ «L2liV! j j>taiJI 

3jL>.lj d jl~w ^j_a «LoJJ_a ^JJ ' ^ - *1 a «p k<* VI p ^ . 1 1 » J^>*J (jr^ cJri^~^ 

V oJ-fli i_i-l>JI CjLcLvu (jLa dJJj £-aj "t'tF?" 2^.Lvu (Jj! (jjs jjjSLi (jjt 

jlj>-V! (j_a i jj^VI oLcLuJI (j^s (_p=lj^3VI J n ( ,i (^Ic La}LUjl 

V Ijuj .cjLcLjj/ j_jLj^5 jjJ] ^Ll*_j i .ill j_u^> (jLa I jSLa>j i«L>Vlj 

LtSI S-Lj CjLxjj_>Jlj CjljjJI ^_a^e-Tu (j! I i "j; (jSLxj cL2jjJa Jls-JJ 

La jl>c. (jlr i4_i£jJI i ^.lUjtl I JL>. jS+U ^a-JI (j-a '"'^JJ (3 1 -V" I 

JlS ( _ ? j>. * ( _ ;r <Iu (J£ (jj^ Laj-a^J .(_p3j^/l (jjlaLLo (j-a 4 ii U t a ( _ ;r 3 CjJLaj 

4_Lj?e_jjLj Cl^l a < n ^^j-u p ^ )jd ^ (iH 4 -^^ Lj^ljL>.l «L5j-C La LaLx-l 

4^Jb CjIuj JLS C^jL^ 2jj i a£ (jl sliSLoJI Sj£Li!l (jlj SLpJI (j^. SjjJL»^s 
, d * j ■ 1 1 ^jJLc a! t^'tlj 4_U3_A^1 ^"1 a r n < " i d ' <a I i« p VI p o - t, 1 » jj-* 
L^J '^f a I «" a (Jlj-i V 5jj uu II CjLuLdl ^1 I i aJ? 3j_u£ d j a it I CjIzlC. I a 
La j o c ^Lcu-llj mi aj i (j-jL-j-j-L j-u_o^J J &< p o < ea 1 1 )) ^jl . (jVI 

jjjjVIjj (IhdJj^ (1>^J * ((jLui-J^I q ti-J Ij LI l_Lfl> pJLtJI) iJ? j>.^aJa-L ; JI 

dJLvfllLl ij^ j LjiC 4_uLvajlj L2jojIiJ (J-23 V (^jJS-i 4-2jjJii JL>- 4jI Ij-^Ii I 
w ^ j • -j " * se j ^jJI ijr Jt_j_a_LiJI r* I Sj > VI iJ3 -A LaljJI 4_ajJLa LjJ^a^ 

^Ij_£:I 5_jIJl-1 2 j n U tl cljl j K II i^Jl^-I LJLLo O-l^ LajJ-Cj 

j_flij ij_Ij_a ._fli j_iis_a ^LaX.! (jl Ji->JI ^^J^Lu/ iCjI m i n a -sJI 
. 2jj i eac CjVjjo i- i j i n_i ^1 » i'iVI (jl ' a uu^l (jL^ SjIjjJI pi^, ^ i ol i aala. I 
I r VULa oj I j " r Li *C jLgJI ^LLoj-i^/ (_gjJiu oAl (jjs Jjl jjj^ (jL^ 
i.'il at* ) 4jIj^JI plr ,j-a ^ aUII i_uL>JI pijul (^^SLIj I Ila i oVI «.L2ljVI 
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Drosophila) j^j-uLc. ^j^Lus ^W^jjlP f u - u ^ S-SjL)-^' J^-" 4 -^' ^W- 3 o-^ J - **-"' * JLc - 
3>Lj" cr*J '(-ij-u/VI ^ i n->JI cj! j ^jlJI 3JLi/Lc (Melano Gaster 

( _ ;r 3 CjLiLijlJI ijJLA JaAseJ L£ . (jLjj_u£ (jl_t-j£.j hjL>.Ll>. 4J I JL>- (_j.i3.5j 

L*jjjiis3 iij^>- (Drosophila) ^LiijijjjjJI CjLiLo <_ys Lujl>. cjjJj SLcj^iJ^a 

^j-SLi jQ-Ij l_al_4-i ' a Lj rt tJL)-^- 1 A s . <_Lv>*JI ^ * mi jj-* 

ijjjjLUajiaJI (j1_LL«J! Lis (jjjlj-o^j! (j\ljL»i\£ SjlsJj <l riir-i i_3^Lo-V! 
j^s-T L1j_Ju j-a^l •^dj' JL " **-A>" j < uilb SLLJlU Sj^jJ! ji 

t_gjj taj j-J-«-J (.j-Lc (jl i. " i t " i" i . ilj . LjjLajLvu J^Jal ,_pjjJ! ,j-o 

-vij ^1 (jSL^ V 4jl jJjjs JLS (_g jJ! jjs^/l jj^j- jl>.Ij (_L^>- ' "j'ij 

1 1 4_rtJj-a jj^C^ fiL^^o Cu L£^j i i>j-A^t_a ( tm ^^ 4 ^LjlS Cj Jo. Jl^ 

.4J 

: < _ JT JLlJ1 Jl JjjJ! 4_iSLI . . • jJj-o j-^jl u' ' '-^ a ' i." 1 1 .1 lj i nil (j-ujj 
S (Diptera) Ij_lLujJI 4 . uu Lx^j (Lepidoptera) Ij-jjjj Jl rh4^' '*** J*" 
(jl 4-j-Lc I_lS_3 .dJJj_i w I c IjLa (<s-^l joJj ijAjj/^! (j^ 1 I ' * " ^-fr^J 
(j— a Jal J i ii I— (J—*J ^*J— i— "-^ ^ 56 * * L_^_I (_)—*» '■ ^LjL9 j-o^I 



ill l " .4^J_J f| I II "l J1J <j}>^ "O-*"^' ^1 J I ^ U JJ"^' J-19- 0 (j JLj -"' 

Jji-juj ^luLi j-jj>JL1 ^ * ^" L^_l3 (jl^ ijr^J^ 4Ja.sc.Ul tj^LmJI (j-uJ-i JUj_j tj^ 

. ^Lfllblj (JjJ^Il! 

<-ii1!i ^!il_<j_tJI ^_^1jJLl ^j^UI c^jJl 1 Jaj 1 j-Aj ' « « 3 a I < 1 ,1 j » i_£t_j£JL!1 J-j-Sj 
4 (J-j-3 Lxjjj ' liJJj cii mi i 3Ll>J! (j! j_lsL>.^/! (_L-*-<-u (j-o i—Sjjlj 

»l j i"i^fl C^jL^ .SjLjJjJ! La-j-sc a J ' "'I « S '" • ■■ a lJ7 £ i4_uj/ CjljLiia 

3 j I jJI CjI j 2 jj » It 4_j_Lc ljr Jt, La jlj-c. tr ajJajua j_lC. (^Jj^l ^-tP^' 
CjL^j^tlLlkl (j-ljl Lai • 3l_j_>JI (Jl *C i"it (j_a 1 JLojt-a ^ISLi JjlJ (_^jJI 3jL>.l jJI 



6*ug3JI <>,n.i.i jjJI A^>lg Ojjj 



V pj i(j\j*.j|j J-l^JLi e>"^9^' J-?^' t— ! L5j_^>. p La >■ i (j ii o (jjs 3_ajL2JI 

»l i ii -»J1 Lcj-i <l K i"i a CjLLa-pJJ ( _ ;r 3 (J^e-u Sj£Lj1! - LlojSL! I aJJt j-j'j- 1 
jl dii nil 5'g \1 , ^ 1 1 -i * ^*jj ^L>. (jl (^jJI ^jjjdlLi 0ji_LdJu jIjjJ L^ajJI 

5-aJiir"ii,ia L$j! jj 2JjU^5 (^Ic SjjiLUI 4jj}^>JI iilij «ua ir.K 

I r 3 j i iuSjJI 3l_<j>J! 43j>^ J^Ai3 DNA (Ljj) pu-uLi i-Sjjij ^ jJI 
cjLljjj>. JtLj' <j-° s '-«jl- c --i uj^-" lS 1 -^' 1 ^J>^" pJLaJI JSL<I/ _9-*j 

p-jLcjJ! (^-CjG .(^JiljjJ! j_ojJJ i_3j^>.VI J *C i"i J i cLillie-a 

^J-LaJ 3_ljIjjJ! CjLgjltTJI w taaj ( _ 3 jJI i (Nucleotides) CjI JljjjjKjJJI 
d a jj se rt cLc j_<u?e_a j^^paj^M ^JLc 3l_jj>J1 tjl'v mi! (j_« uu J^-Ij * c ^-4J-*- a ' 

cjLo-lLcJI ojla i_a^ii>.V! . Lto- L^jl j 4iiILi _jj j I t_^Si cjLo-lLcJI (j^s 

( _ ;r & 4-uljjJ'! Sj-alaJ I jl Jj^tlllj ttbj LtajJI CjLcjISLJ! i_3^_o.l ( _ ;r 3 <_ u-mJI jj* 
(jl Lajj i^L«j5 J-JjJ (jtJ^' (Jj^tl 4ir i u t jL«j J-ujjJ^j-lJ I ( _ ;r 3 j_l«j 

Ljjjjs ijjS^ L^jicl j|-3 I jjIj uic CjJLso 4j JljUjjI^jj CjIj_l*j ( _ ;r & CjVj^ti!! 
j I ty, iVI jjja jj . LfliSI LajJ (*J-2j V CjLxjjjJ (jr^ J-* J>J J ^r!- 4 - 4 j' 

. ' ea^l (J*C ui i (J-<sju J Lcajtll (jjl^LII (Jjtjv (j-« (J^tHjl (jSLiHj (jyJjv 4jjjla S^pjS 

juJuus (Jj-=»<-i (j-c SjLj^. jj* (_gjJlj iJjjjjJ,! j-^c cjjl>J! ! jjt jLa llL! j ^-aj 

( j_a ^ j-J>- (j^_)^_a uj C (j-a ^-J-^>* ^ J-*-u *tJ jls ^JLj_) V JLu jjK jj JLulAJ 

^HaJj jjt^".tl ^Jjt^tj ^jjl t^**i o**i i i nil 
4o_lL3 jjx. «Lj_)Jl>.)) 3_)Ll4-l (jiJ-uJi jj-a CjljLtLa 4_ftJ jl (J^S (^pajVI dul^ 
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2 « ''I laJI i^jI nj i n->JI j! (Chloro Plast) o i u^Ljjjj K IL <-2>JtJ vZjLuJjcJL! 

' w Sj liaJI i_i_^jjJI »c-l jj** (_gj^>o jl i(2>C- 5Jjlj ' " a (jj-*5 s ^ J ' '* ~" ^ 
tjj-tja- i n^tj CjIjJLlA^jjI^^jJI (j^gjj^LlI JLj i i£A ^j-jlijj »LUj (j n tj nM » (Jj^_?o 
(jr jt CjLljj_>JI (J_al_«-a (j-o I aiuxA £jj (jyi^- (_gjTuer^ j»jJI (^Js Lj^LiJI Lai 

(^lll (Mitochondrion) 4jo_lj>J! U jl 4jjjUjSLI! ^1 nj . ,.->JI 

g-jl uall tfJLfli (jLa LojaCJ SjLLiLa 4^LU Li^La ^jjr" i n"l (j-lJ- i .i^^Mj iljjjl 
Jj^*_a La OcjL^ Lxjj i(jl j_lj>J!j CjLjJJ! Lj^L>. ^j£i 3j>^>.jJJ 

U-,,„a L>U> 

S JLo. _^JI CjLjLuJ! (j-a I J_U1 (j I i i ntl (j-a CjljLiia 35^15 (_Ll3 CjJLs- JLSj 
( j-a l_l^L>J! (_£JL>.I £-<-a CjV^tHll Jl>.| (jl L i i 1 1 1 1 L-4-1J i L*_a O-a-Uajl 4_lL>J1 
O Ljj l^jJ I (^yJjl CjjjJaj i_dJj (j£. . (j-Ojli. ^1 '"■ i ulSjI (jl Jjlj (Jl i a a iVI 
kIj!jL>.^JI (jjs La I t n i ii-v (j_a J£ (jLa I jSLaj . Lj^L>JI ajjijiiil 

^Jl LaU L«_a C^jlajo ^<u 4l2Luija *!jj>. I La (^ OuL^ q\j t4 \7Ti i nU J^l 
(jl_j_La L_aJl (j^jjjjllj!) Q^jJjjJj 4jLa (j_a (j^S^Ll JL>.!j (J^ ^J'Mj i^LtJ! 

lLL! j (_Lt3 Lai . <3_u_u ^jLiia t_ !j-2j La (J^S ^ji.! (jjii>J! (jl JJLjj 
^LAHjLi ^1 d j (<tj-*J1 CjV^ seAJI ^c^ljjj jj-a I mi m ^LdJLoJ,! cHaLj^ L^ajJI (j^J 

LllLi-I jjt->*tl (j| jj (j^lj^JI (_LjJ JlJI (j^s ii_3j^tj L9jLS. CjIj-JuJI 
(j* a u se rt O^JJ ' (j^JjLCJ (jSLa-LI (j-a ^ n^l (j_u_L>J1 ^Ijlo^l ^-aj cJri^ 
^LLilj I i j * a (J^ (Code) a (j_a 4_LaL^ 1 " 1 1 **■ a ' QJ Cjlj_i3 JjLu 

(jSLI i(jjil>JI ( _ ;r 3 5 LflxlXI >— iLjj .%>»tt JojJeJjj . * LaHi^U 3j_fliL>. 3 JjJL>- ^1 jjI 
(Jr lc tiJJj ^e-i^a-j .(_p3j_2Jj La (jLcj_<j/ I i j a jl LuIIxjj Ij-fli Jl->>J ^ 
fiL*_o^_aJ_a cLlCj Ltcajl LiLLvJ j ut \ \\ (jj»_t£ ifi|_u_o (^jLtLa (_Lt3 ila-fl^ CjLijj^LiXI 

.DNA (Lij) Jl <j^ (ilj^.i JjLu ^Ja 

(jl L^JLu Ld^ 4jjL»ILa CtUc (^-^' CjLjLjJI I Ia* , ,.l 4_L<j/ jLiia (_LlSJ 

(j^ja- i n^VI jjjj - Ij LcaaJ I CjLjLilILa 45;U (^Js ^LflijLa Ij_uJij CjJjo 

d taj . .. .tl - Ij . -^-tl CjLjLJJLi 4jjla i_£j 1 jj| OuL^ CjLLajjJ.1 (jl Lajj . ( _ 7 jjj_>JI 
(jjj t *b| I j_jJi_a I J i n n j Ljj^a |jj (j|i5cj^Vl (jLa 
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feujgSJI <>,n.i.'i jjJI A^>lg Cjjjjio 



^tjjLj (jjs 4l>.j_U liJJj Lj^iaj i(ju>.j|j JljL^JLj ( _ ;r l«J! I ir-i^fl 4-tjLla (j-o 3j^c 
. 4_o* ^I^J- 1 J-^- ' ^ * c 4JsaLt_u^_s ^* ' aaj 3l_j_>J! 3 J La ^ gg3 OuL^ j^pajV! 

JlSj . 4_uuJ,l j^c LtajJI jjiil L0L4J j»Lu/ i^jua- 1 n^VI ^La 4j LulIj (j-o 

<J1j— 1 Vj . ^-ua- 1 n^^M t_ii_jS[jJ1 ■ ■ ■" '"'^JJ <>.«tl ^j-a 

^ 2 *^j^^jj_JL^-5_Ljl S_p>J! oLoLCJI ,3.0 Jjia jjlc <jV! jl^-jj 
ilu VI (_>ijJ«JI cUSLx-i V (Botulism and Tetanus Bacilli) jlj^-II oLj-Lagj 

4j>.j JLl LuLui-i£ (J-oL>- (jlsjVI CjjjV! Lai . ' a^J I (j-o '^Li. 

j^>.V! CjjjVI (j-SUj .sLLa ' a_Ia_l I j J a ij^LjJLij i 1 (j-a 

J-i-a! (j_a (j-o 4-LLLj 99 (jLa I j *C itj . Lia^jJj-u JiaLaj 

(2yO-ui-!l (j-o oIjLlLL! 3j^3 (.il<*i ( _ ;r 3 SjijLtaJ! '"^jj .>.»tl c^jL^ 

<3_uji (j^jla 600 (_Lt3 lLL! j . L&jlx-iJ oLLa-pJ,! {j La «"' OuL^ (^yjJIj 

jl i^i" il iiju>.j (_p3jVl j^Lljo c^jL^ <_JLaJaJ! 5j Laj i ■■ • ~ ■ i La — i (jl 

jLa_a_il_i CjJL>J! IjUt .Sl_j_>JI (j^o 3j_jJL>- JLSLii^/ (jLlaJi-ll ^-<-ulj 

^jLi i _ T J>.^_i L_ljj-aj 5^ Mil— i-Q »j ui t Juu 3l_j_>J1 j j ^la ^jl .^jLjj-j-oL^ 

3j-_tia_>J! ^L^jj t JL^tla £jja ijr JI jj tajj ^oJ 3l_j_>J1 j>J_A 

jiJ! (j_o j_uSLI! I i ajl Jl>- Lxjjj i4_L<j/ CjIjLJLo Sj^Lj J!>L>. 

Sj_u^ cjLjI L^-ia (j-ujJ (j^Jj iCjl_ijij£Lii! (j-a *j_u^ L^a j3 (jH^' 
j—iilSLlLi jj>.j3 cjl_La_j_>JL1 tr-'r i (j^>* o^j-^-*^ j^--*-^- 1 ^ cjjl>> ^jl Loj 

3j-_u^ CjLui^ CjJL>.j cLu_u ^j^jJLs 500 J—L^a t3l_j_>J1 f)l^> Mil t_£lilL?e-a jj-* 

(jl 3 T p* (Trilobite) duLi^Ljj ijr cj^i ■ ^ al\ CjLu^Lj ^\ iJ7 jcCua (j\ ^^p* 

^ ^3 ^j^* * ^3_>U i^Ltia Sjjj'CII Cj1j-*far*J1 cLlJoJ icLilaJI ^J_ujj>. 

L^jj^ ^jjjs cjIj^JLJ! (jj^^ cjLjl^pJ! ajjt o-iL^ .ciiLIa_L>J,! ^La ( _ ;r s 
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j-_u^J . 4_u_u (j^aal-o ijy Iu\-a ^""e-l J_Lo LuLgj ^ flUk I (_£J-JI Cj Ll^L^l! 1 (j1^_j_>J 

(«J LJL. Sji^jll <LpJI oLoLnJI <j-o £>i i^l (jLa jL^tllLij . (jVI 

jj 3e Lai I JU>. . Lo cJsj ( _ ;r 3 Sj£LII I -*i^"»- J-o 

jl J^iaJ *J-^ Q~"i , ~3 ' J & ' L^ct J- 1 ^ 1 CjLjjL\JL3 . LtllLa CjLjI _oj-">«J 4-c-ijJLll 

. ^aJI (j-o w flj 3eJ jc3 -j^"" 
j^s-VI J_«_l L&JLa.! ^1 jjj (jLjj^al^ jLa^jl (J-l3 £j ^jVl (j! JJUJ 

(J*n uu i (J^Ltiajj ^ j 'f LuLojl* a (jl 4jr JI «LLo «j^>* (^^ LiLJj Ji^jlj LojjJ < »' La ' > 

,jSj Ll^jSLI jujLlI! (j-ia i jua-lJI <j-oj_JI ^ Liicjl LJ£ jl^. 
*l>>.Vl <jh! j iTjLoISLJI < M^e3 cuLj.^ntl <j^s JjIMI ^ jd VI *l>>.l 

(jl njj^>.| 4_<^>.Lj (j-o iJLxj <j-^J •J"i^^ > *^' (J-° Jj^' lSJ-^ a .' ^ ' a ^ J-i^ 

J-j-s LuLiiLa. (jl^ ^Ltb 3jjjl>- 2jj i *--"* (JK i"iV ^ w U ,11 jj jt^ll (Jj_«_o 
j«J Sj^l^J! L^jLuij£j 4_JL>J! t_jjjjJ! jjiolJI (jl j<u . ^Ljj-j-oI^ jL^oj! 

ijjs-VI Jjlj LtJLs-i «.L>- SjjJLsJ! S^L>JI CjLoj^IJI (jLa i(jL^^ol£ jLxjijl Jju 
Jjlj id *C n i ii (Jjl i^^Jl^lJ! w I c J i .it '"'J J^-a 1 1 jj ' ii i 4LkjLo 4cj_<j»j 

^-j^iJa l_A^Li>. t ^ ■ ' aa-J 5^ i"i^> (Jjt Ltiajt ' " 'J ^ "J • *Lj_ujLjJI J)j-«J dt^^aJI dJJ!i 

cj L9j_L>JL I j £La_L>JU cjIj uu*JI j j dJJi j-jjj .4j^LlL! cjLjl^pJI jj-c. 

3 i ii iLlJI ^Ir (j Mjttl »^jU", , „" j^jJI . ^jjjJ' i 'I 1 1 ntl £_aj (j-o 4jjLojjJI 
iCjIjj_i^>Llj jJI I j~ « pj ijLa- i"i^l (_j-!jlj i_ij>. I ji jj I (jJjl Cjj^lij .tLil ( -5 -3j 
n." i i>ij-SjI (jl CjIjjj^Lu jJI i.~ i j I" joJj .jLtjVl jjalaJI (Jjl j<sJ CjLujGJLs 

(jLj_Lj>JI jljU>.i (j-A (jt^' ^i)^*-^' Cjljl^pJI jjj-ic Cjj^Ii (jSUj 

jIjl>.! (jjt (jlII (Primates) . ih'jJI '"'j Ujjli ajiill .(j^Vjdlj 

<~>j (j La sLuj/ (j-U^Lo uig (j-o (J^l J_Loj . j mi j 1 1 j i Jjjillj i(jj.al » i nil 
^uajs. ( _ ;r 3 4-<j/jji1o lilli O-S^ljJ ui ill 4 j 1*11*1 (_^J-II (^J^l CjL^jL>J,I 

. (j^_u_oJI (j_o ila-Aa (j^_i^_o ^ * ■ *a * (J^lS w ^j^ 3 * tl)^-"- 1 ! tjj ' J j^* i^Lo jJI 
I j ui 1 1 1 (j^e-i Lb jjj iCjIjUUI ( _ ;r 3 uuJI CjLcjISLII 0^.j^.jjj CjLJoj 
-1 o i ii II j-x-i (jyJ-JI Sj^a- i"itl ^jljl Lo-3 .CjIjUUI iJJLA ^1 t_ilj->>jlj 
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( _ ;r i^.^/! _a^e-> jLfcSJ-cj jj-Gjoe-iI/ (_$JJ (j! LJLc. ^jk*"' ' "_' 4jL^ a *Jaiai\ 

(j_a *;LU JU>-Ljj t^j n o mi II ijjli jj_a L^II^LLs J a**< i uJ 3j-u^j 4i_ujj>. jjjL£La 

(jj-IJ _}1 ^O-U 0 J-A 4J ^tt_a 4^1 ^$JI jj»a tj^J^-^ UlM (jj-lL JL>- G Ll^ 4(_p3J^1 

. cllljJi-ut^lj^L!! a i lU CjL-cJLa . (j^c-1 4_a jjr" i m Ij /^Jti <3_a JLa-" i uJ »l J.C, 
(j^e-i Lai w AjU»j II I jl t~ jlj <i" t nVI LjJ (j-ajj 5^1 tall fj Ll^3 I j a i 
CjIj JLukt)jj£LII Ljlo (Jj-^"- 1 iCjIjLlIII jjr^ (jj ' * " LuLa iCjLil ^-l>JIj 4 j iau.ll 

LaJLuLS . Lx L » a j A Lull I ^ilall I '■ 1 (_^-l 
J n " i ii ) (^LlILjj 4«l j-$-1! " a uj LlkJj <_ i j i » i -i l_Lo JjeJJkl (jiJ - ' n^^Li 
(jjjjiLII J j 1 1£] (jjlii taj SjLsjJI oj-lb . tiJj^ejj LcLtJo (jjJI 

j_u^ajj >l (j-o tfJLs-G (jl CjIjLiIII <.S V (_£ jjl (ja^e-ill jLiu I ' I <— Sjjlj) 

cjLjl 1 i II <ji_> (jjl t" II I j_a> ' _i x c I I 1 a . cjIj Jl-lj^j-jj-SLI I (j_o J^jj-ll 4juo 
(jiLiuVI (j-o ^_j-tJI dJJ j 4jl . jjs.^1 oj^jj Lo LaijLs-l (jjiAJlu (^yl!! iijLjl ^pJlj 

I J <i~ 1 .1 a 4 Lg-L^ 4_lx^jV| 3j£LII ^yfl ijj^i lS j-I'j >>-T (jJI tft^ (j-a JjLpIl 
.^ILo ^j^-ila I 50 [lc JjLJJ (^J n (j lilt I jQ->»-3 (j-a 4IlaLL3 

4iiil j j_a . 4ijjjtJkl 2jj ciajJI CjLljj_>JI ^1 jjI (j-a CjIjLJUI '"'lj uiC Jl>- 
a JLsr**t 1 11" j 4 j 1 "j'j-!! 4j^l>JI oUal mi ill AjLa-" i uj . t— L^la Lc aj (j< iiii^ jLa 
. 4jjjj>JI i_fljLlijJI I alii x a ( _ ;r 3 jlj <i" i nLj Sjjs JLnj Sjjs L^jl j ^ jLa_JI 

U I c j Laj 1 ■■" CjI-Lu^j-jlI! ( _ ;r 3 (_p3j^/l SLu»JI n 1^1 ( _ ;r 3 Jl-><-1J 

1 'I I * 44_ljIjjJI oLq-lLCJI ^Ut-so (jyjJI 4jj|j-iJ! (_psjjj->JI jjr^J ' : ^!-^ >, ^' »l 
. Ljl^ iIjUI ^l>JIj CjIjLlIII ( _ ;r 3 4jj_iky>. 5jj 1 aj SiiiLalLa (j-^' l — '^j^?^' 

Lj! j jbjixuJI Sj^a- ui^ 
. Jo- 1 j Ji> LJ 4j| Ji>j 
Ji^j . Aj^tlllj iJlilj_>J,l j«JL»li (Jjjjo-j Jii«ji ALlaj ( _ ;r fli ^Ll>JI 4_lL>JI (jl 

. 4£jl>. 3j-^>. I ^1 jocj^JI (JjlS Jj-aj a I « La 1 1 *ljo. I J^tluj . ij-LLmJI 
S^UtjlII !j-^J 4_lL>JI aj^j i_ aj& .(jjix^/l jjLwj/ 4^JJ (j-* a^jJI e I i tzju II AjJI 
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SjJLul! Cj!j_«-U (j-o 4Su i"i jl 4-&L\a LglaJ 1 ( _ ;r 3 J^>-_aJ 4jl jjt 
SJsliaJ! ^Lij^jcjj iCjLjjj_>J! ^Vojoj i Ljj£a£j (jl ^' a ^ "- ' 4-12La 4_uj/JLlA 

.^Ij-ll jJljjJI 4-lLj<-1 (jloj^JJ 

4_»-j!j_l! S^iajJI 1 J LA! Jjj ( .1 1 Lj-Lo j^jj -<jl-«-o ( _ ? ljjj>. (J*c 

j\ 1 (Nucleotide Guanosine Phosphate) .-.I A , „jAll (jjj^j!^. j_u^jK^j ^< 1^ 
i4-La 4jaLW! J <i~ 1 M " (_gjJ! j*C mil 4jjjj>- "' I flJ ( _ ;r 3 *j uiC 4jjL»J! *j ta >■ II 

^lll 4_ij)^_Lll ( _^3^_$_>Jt ijr A SjijLLl! CjLjj->J1j . 4-1 j)J 1 11 U j-t-al_ULl1 J-^^H 
jl ( _ ;r L>.ljJl ,3-«-«J' (jr^ iAj^t^iS-bj^s)) SJjijj-a (jIujij 

Lo I m A jljo i_3j 1 .1 q 3_lL>J! ^1 oLal . nU Liio lilj 

£_jLlu^J! jj-* 1— tll^j i"i a I J ui J_so tilt-O- i4jJ)j£L»_a ^J_<j_»_a ^3 1jLt_djl 4 t nil 

(jiiJi^Jij iJ-«-»j o' '-7^1 ls-^' dna (Ljj) (jua- 1 n^Vi o j s < 1 1 

JjVl ^5-i-l! (j-c SjjL^aJI oUJjl)! Jiij (^jJ! RNA (Ljj) (j^j>II tS33^\ 
<j\ cu*.\ ...I La J ^ .SuiiJ! jjLu, ^1 DNA (Lb) 

Sj^LkJI 4iilL LpjL^ Ljjl lj! ^Llso ^gj ulJI ^gjjiJI ^^a^aJI Sji^>.jll 
i—Sjju a 1 --11 CjLljjj>. ^La liilj ^1 Lta^j i J-a^ jia-o 4-La ^1 

■ L^3l jj 'LIjLj^j La- 1 n 1 1 ! JL>. ojjLUI i""i 1 nVI I JLc ^' 1 aj i_ kJi 

. I Jl>. j_uSL1I i_3j_«3 LjjJ 
(jl alii 1 i>LLa-o. 4 1 uug i^jjj_a ^jjjLs- jjt DNA (Lj) (_gj|jjll a 1 >■ 1 1 j 
CjI J-ua-jKoil! j^Llali '1 jl ^1 jj (jlj . LujjJLs- I nl 1 11 L>.jJ jjs-V! (^,1^. LutJLs- 1 
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J i -« * * j jJljjJI J^Li-j SLl>J! jj* <U (j-UjSLU ^ tagjs.ll (j-Jj-& (j-o (_£l (jr^ 
sL?- i ii > Lj^-Lo (J^ (J*C hi \^ t^J-L^aJl * (_)-taL>. (j-ujij-i sJlcI ul4J (jl_jj)jJL>JI 

i L}LiJ! (j-^J JjLoJ! (^a SuSLtJI ^jt^Jf^dWLiJI (j-a >>-3U 

i n r II ^c-ij-jLi j-uiILo jo-ij-i! JlcL_uj (jy^>* ^J-t-^aAJI 4_jJLtC IjLu (jl Lo^ 

. Ly>23 J-ol£ uu f<Cu i ii ill (jl ,jjs ji^Llll (DNA Polymerase) 

CjIjJLS Cj! j 4_Lj-jj^>. (j-jLSLo Lxjj- 1 '^ ' oJJt .^jt i^-> j^s-Lj *(_jJaLi»J! 

il j*l j ,j_a 2 > 4j- i M ') £_u^5 ^1 4^1 r ^->Vl_i DNA (Ljj) ^j-2jj 

4_o*^u 4jIj^JI j-A^>. 1 JLAj 
j-utj (_£ jJI RNA (Ljj) jj* jj>.T ^ » di! . (Metabolism) 

»l_ (j_a ^-4*-*-° *^- >, ^-' J *L*-^L><-JI jIjlj-^Li (Jljj La (jLcj-<_u 3jl>.1j 

5i LaaXI 3Lj_>J1 ^JK miV «L>JLuaJ1 (^JijJJI i aJI oL!ujj>. ( j r A 1 Jjv JjJL?e_a 

I jjlc (j_Li dilj .j r,tA\£ 

t_gj mi ill (j ni-rll 5J^J>J,I 4lal£LII Sjjiill (jl '.(j^M (_^>- I jiii- (jjjJI (j-a 

J'C ui (_^ 3_jj|j_iJI (_psj_«_>JI (j1_j g. n x \ t ^J-^ 3 <^JLJLa dj&j o' 
(jjL^ (_gl (j_o i(jjil_Lia (_gl i- i i ii-vj iJjiiSl Sjj ir-i_t I (jii*iL!aj >lj| (j^s I (j <S[ <i_i 
4_Ia^eJLJI i>J_A (_^>* S^-*- 1 « (j^^ 6 -^ ida^JI (j_*_u_>Jj *(j^l (jy-^* L)-"^ liL)- 1 -* 1 - 1 
(j^ SijJU LcIjjI I j * " i a I] CjI jLjU^iKjji! 4j^L»iil (Jjj/^LjJI ^-«^><-i ' '"j^ 
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U", , ,, i (j| 4_2_Lioj sUSLajs *-£JLJLa <j^J • uuJI CjLuLd! 

Jj L^ajeU aJ^j-i t LsLiLLa (J < "1 1 uj (_£Li CjI Jl-u^jK^oJlII ^-s^* L-^-iJ (Jj-2xuiXi 

.^l^iJI <j^s Jjjj. La J£ 

iZjVo^t-JLa Selection ?l j Mutation J j-st2J I J^Li- <j-a j>talll fs-y 
IjjLi <GSL!j . 4i«x. ^ ^ 1 11 it! fujjl ttaj^l ! j>! jJI J}L>. iij^i jl <jSL<u 

4jlj1/^/I ji g \ * i'i^I (.mi n_i I 1 aj? CjVa^til! iij-^oj U-^-j La 

^Ll«jSLII j>I jII j! S-ujSLII 3 < uiVl ji (j .10 M.tl Sj^L^il! <Ua ...A;,tl 

Jo-jj-j ji Cj I J_t3j_il£jjJ I j-JJ>J (jl (j^-aj L$l£ «Lui/Vl oJJlj Ja-pJ,! ■ La 1 "j tl 

j 1 niej LuLa I LJLc J^tlll Jjl«-o (jL^ ! jlj . jJic SjjjiJ! (jisjjuJ! 

JjUlAI I JUt (jL£ Lai . A i 1 11 Cj I j I j I a £ \ i~ 1 11I j J 1 J^iaj iljl 

a « J £_a Sj^La (jjSij (jJ SJljJijJ! ^Ijj^M (jLa !jL>- I LajieJLa 

Jjsl j I j-i^I ^j'j^ ' . ' I SLpJI jjiaj (jL^ (jl . ^ I . ^" . ..t I j_JuJ| 

. 4-a^a ' " 1 La j^" is JLso Qjl jlU! I JJt j "**•"'_' LajUxj . £ LcjjVIj J^tlll <j1_i 4jaj) 
(^j—Lxat a 0 3> ijr 3 Ij-uju DNA (Ljj)) jj_a JU>.1j J_u^_ji£^j j-uju L 1 1 1 11 1 

ajJI iIjLjj_£L3 .DNA (Ljj>) Lr 5\ aj-& £jJ-i3 ujjJI (jujj-J! ^ Jls-Ij 

Lai Luj_2j> SjJjJi JJljJ (jri9jj' J-^ 3 ' (J -3 UJJ , - JL5B -'y (j^ 1 -^' (JjiLJ! ( _ ;r 3 ^Ij-aj*]! 
jJloj L^jLs ( _ ;r j3 ; jjj3i Jj^al (jjs jjjjJLa-Ltl ,jjiLlI! qIuuI *!j_«^J! jajJI CjLjj^ 
(^JLULij 1( jrU»- 1 n<Vl (j-a Ja! 5-lL>IXI ^Ljj£LII Jta] j ■ (J>LgJ1 ji,_L>liL< 

4_ajLia 43lj) ojSjJI (jjSij Lg-iSL! i^jjl jJlS (j-a La ^J-b U>-p- 1 1 a ' . ' 

J i^al j»jJ! j-lli SjL^sVI (jl ^ dLi tillia o-"^J • (Malaria) Ljj>LaiI 

1 1 «a 1 (j_a ^-Aj i^jJI d a J Lag j-u£J1 j-uQl! IjLA .cli^JLl (j^s 
(j_c p se m ^!j_a^>J! ^ajJ! CjLjj-SLI fiLi^lj^. ^J^AJI jj 1 a II (^5 3 tj j , ,. < j^jtaj 
(Ljj)) 3j)l_a ijr £ Jl-lj^ j K^j (j^_l^La ui£ ^^aj^a (j_a Jl>.1j JLu^_ji£^aj J-JJLJ 
<■ 1 1 r I tj-S Cj!j_jJL1JI j-jLlj J ^ >j (Jljj iS-p-jij^j 4jj_Juj 4j1=»<J DNA 

j-Ia_b Lut ^£ l£J mi i-LILlA (j^ijjj . i"itl (j^, (j-l ajqie aj uuJl (j^e-i ijJLu 
(_gl ij^LicV! (_ ;r 3 IjUjlj (j^>Jj iSjjcjIJI 4liLaj Lax. I a b 3e a JSLcuj j<sJL«J! ^1 
Li^lSLa . 4jjjkaj>. Sjij 1 aj (j^iii Lalua j La- i"i^lj (j^e-i^ SLiitil (_ ;T Jjj_>J! <_ilSJI ( _ ;r 3 
L^aj a^J CjLLujij-aJ! Ltcajf ^ JLa-"i i n i4j!j^oJ1 (^y^ 4_)J)^_lI1 (_paa^5_>J! ^ JLa-**i i n 1 
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feujgSJI <>,n.i.'i jjJI A^>lg Cjjjjio 



(_£^a_J! ga o >J| Cjl_aal*_a 4_aj>.jIiJ 

(jjjLJIj jLaji/Vl ^1 i LlK Lui jjfc S-ujJ^J! Sj^aJ! tfj^J (^jUJI j J • oilll t>0 
oLjL-pJIj i (Slime Molds) L gj j> jJI j-La-allj i (Angler Fish) ^ £JI i'I amj 

ijr 3 3l_j_>J! t _J_t-o T £yz JL>.!j mi a (JllLa jj-a Llj JL>*J 4«LlL>J! 5ji_o* ^J! 

.3l_j_>JI ^Li_il a ' 1 i_d_Jj (J^Li- (jjJUj jJo-i-lJ I (_Ll3 LgajJI ^LuijSLII 

. oj^-" lQ" All y^ 5 " Sjj3-jja cjljLc 0 jutj (H 2 S) 

w 1 C z\j-i-u l_tia_]t Jlaj>^a_a ^a_A (_£J-J1 J^-JI JlLa L^_a Jl^-**i < h y (jy^-H Cjljlj-ifoJIj 
4_j|j_l •<j- J *L>-" C^^J! (_gj"i miU J I j«jJL2J! (j-aj-II (_pajV! 

. I iK S_uj-a SjJjVl oljLJIj Lalii^i 4_ajj-"ii,i't i^jJ! c.Lc^aJ! QaSLj (JcLalll 
w La «j Luj-C LoLaj LiaJ L£ Cj!j!j_<iJ! <j-° (jjjLa.} j •^■^ Jjlj (jSLI 

w La * a J LaIL»_a ^Lc^JI 1 JL^J ^ 1^.1 jJI ^La i all ^j-LgaJ i ^Lc^aJI ( ljI ^j>* »i La ■ * 

J^Js d ♦ u< j| ^ Jlj^- **t in i L_L^ L ajL_Lcj a t u 2 1 ^jlj La all jj-* 3 ^-^p^ cLixLaj 
w 1 C < a se ) L_L^ ^a_lJ_SJ1 jj-^j-Il n a i"i^1 (jr^ ' ' 

.3l_j_>J1 3jLa ^Ju^aJ (ji 1jL>. J j ■ Qja jJ^o^JI ^>^-a-i 

. lSjjI jJjjLa ^LuijSL!! ,j jJ Ljjl^Lv LJLU <jJI jil (jL^ ^ jJI ij-Luj (^ijLl^ 

i^j^jjJLLgJL] Lie. ^^(j^j^LI^jVl ^>J! Lisj^-a J&] J£ I j-A o^J 
C^^J! dllj J_La t_ ijjt (ju>.j|j JLi^J! IjLA ^Ij '.QaSLl! «L>-ji <■ i If I (jL<-u 4jl_Ju 

^■j-ILal (jl J-K-JJ ■ (j^^>.jj^t jjjll (jljJia (_Ll3 CjJLs. 3Ll>JI (jlj ij«jtr»JI 
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i<LuLt.^l (Beilstein)«(jjLlJaLu>> 3 nKj i_iL>.L3 ajjt (j_a J-«-*j 

^__ujj>. p ' eaj I jljt_a ^jjj ** J 4_uLu ijr 3 4ijL^J! ^Jl 4_t-a^L>J1 (jl 

4l>.j_a 3j>^>.jj3 (Jlul^ (j-^' CjljLiJI 1 La LLoJiisIoj/! ! jl LuSLa-i 

4_ul_La_j£LJ1 lLuIjijJI lLLoj (jl 4_t£La_i 4^LLs j 1 < a a (_^-r>jV1 j-ax. (j-a ^>^-* 

^j^aj i LJ_lj *^ * lcslj ^^-UJI <Lj_Lj_aVl ^a^_<a->Jl (j-* J-*^' i^r^ Jl-j^LUJLi 
^ ^ ' ^" * A ^ L)^J ' ^JL9J *' ^ ^ 3 ^ ^JLlcsj w **'^ i , Iuj^oI^j ill 

CjLjjjj>. j^y^ 4_ul J_J1 Jajj-JoJ 4JjI_4-4 Jajj-il/ ^5 4_U_j_a VI (_p2^Q->JI 

c^l U", , 4 L»_a L^_aLj_oj 4_u1 J_J1 (^pajVl CjljLc. (jVI (jy^- J^>-l jQ-flJ 

Ja! (jjo 4^IJjs (Veroids) j_ujj_iiJLi ifljjjJLl 5jjJI ol_ol£L!l 

jl L^-ISL»J i l-i i ii J? CjLjj i<ir J^>-J Jjitli jl <_u ii-ill (j-a ij^l^JI (_^_J 
La^Li. (_gj|jjJI a i >JI (j-a I j ' a> «LaJ Jjs Cj ! J_u^)_LiI La (J£-«i (_gLi =Lo- (jjSj 
Jl>. 1 j ' La-L> (j_a 1 i imT (jj-^J * C?~^HJL^ '— ^^-^ ' (jr^ ' ^ ^ ' "JLJ~^^ 
iZjIji-ujij-Lflll (jSLajj .(jiUI iJIjjIjJ! jl (jJajJI J< Mill ji.L RNA(Uj) (jj: 
O I xi-j d-Ia L^-J^ ^_a_(J1 (^y^ ^ a"i i ujj i^jLUaJI (j_a 3j-u^ «L>.j^ (jj^- (j^^ tl)' 
4_lL>J sLujj_>JI 3JVI ^ i n" iCjLj/jj_LaJl^ (j-*3 • L ^ 3 I ut^l *L«jl 4lal^ 

Li^L_>J1 ^JLl^j ^* < a a (j_a L^J^so I^tP* L^qjLLs^j ^^-^J j-jitSLi L^_La j-j^I 
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. Cj! JLujij-loJI ^JLcaj ^* ' a a ijr ll 
^yjJI CjLj^ajiJ! jl (Pplo) u'i j ■»" '"'^JJ ''-•^ jj-ial (jl 

(j_o L^JjLxj Laj ( Pleuropneumonia-Like Organisma ) L^j-a^jj-iLJ! 4 < nn 
di\ Lajtll (j^aaLa nm^ (j-° 4-<i]J_a ^^j-Aj • Sj-jJLt-a CjLjI 3 T p* 

O I Jlj Sjj j-aJI ,j_a I ' j S « " j-J-^I (_d_)j (^1 tr-^J <— il JlJI ^Ir I jLjj£.I 

jj-o j jl>J! (j_a Vj t^^u^tl (j£La-i (^^-J (3^-^^ d-a-^l (1)-* ^ * «i_La_u_u_J1 
LaJlI^. Ll^oSLJ j£LJLl ^ljjLjJ! ijj&s i j- a ^ Cj~° ^s^J * d 1 ■•j"*^ CjLjI ^j_>J1 

(j a (j i"iT1 * ^xa «UaLi_uaj Lajtll CjLljj->JI (j»a I JL>. 3j-u^ Cj Lj_a^ JjlitJ O-lL^ 
d J^J^^^ J J*" '"'^JL3 1 gjj i all ^ i -»j '** '"■-» xi| i(jij>.j|j Ji_j^JLi jjjiil! ^>J\ 

(^H^l 1 ' ^tH_1>t!-^ ' (J-" 1 £ ^ j>> -^ *LlJuV! JjI OuL^ '-^-'Jj • l"-*^" ^ ' ".'^ 
(J_a_*J1 Ij—U tCjl JLu^jK^-JI (j_a ^-iLLa a > (jr^- ^-^^ '-^J- 3 V ^J-^* 

.^LsJ! (jj-aJI Cr^ '(^r" * t^^J^U tfj-A JlLa (jli- (j-^ Cr^^?^' 

*j a j »j i"i i I J j ' a Laj iSLpJ! taolu <l -1 J a lS 1 -^' iS tl 1 ill '^' a 

4 i mi (j-A-J^Lj J_La VI t-JjLjciJt JlLa LlQ-D I JjJ ^oJ LuSLIj iSjIjjJI 

Ci I j I j 1 a 4_»_ijl J_La L^JaLiuJ CLi\ Jj S$ Oul^ <l «J Jail ^1 (<ii.J (.^^J iJaia 
. 4_i ^wui-i V JSwiIo i Laj^c ' LlLoju LL«j3 LoLb 

cjljLiJLa . (_p3j^/l t_^jSLI tU-mllL jjj-s t_ijLallJI i> jjt (_y£ i~i V 

Cj^LcLajJI (jl j<u .(jjSDI (jr^ Sjy>-jjs 4^LIaJI j 'I i a aj 4jJjVI 

5Jj)J i u a (j^^J (j! Lij-jLit_a fiLi£.ji ^£ 4_lj^>o jJI jj-a 4_u l_La_jSLI I 

Sj^j^JJ 4_j_Lj_a^/1 t _pa^_a_>JI (j^-J 'f*^-?-^ U^-* r* ^ LaAJI 4j^_tiajLll S^LLI (j-^ 

jLia (^ ojjus- ji^ SJjLxjj 5_uLuij^ cj^LcLoj (jjSLi (jl ju Vj .dJjl_Li!l (^ 

SIjtII 4_ujj^>JI - Lx»jSl] I (j-oij jj>. I t_j£j^ ( _ ;r 3 SLpell (jl^ jj (j^>. (j^-!j 

^j_LLll dJJi LjjLp£.l ^ ljju>.| La lilj . LyjJ S^aJlII i^iLj^ajtl! 4^jLia 
Ja^g^ mi ^5 (j"u* t 

CjLjI_i_lIIj CjLjI ^l>JI liJJj Lai . I 1 aj| 3jL>.lj 4_ujjj>. Lj^-^I^u L^Jj iSjL>.lj 
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(Ja. mJ _ojj/ JL>. _oj V JL3 4jV i La Jo. ^1 i aj*j ^ jjJaj ud LcJb JL>. JL3j i LcJb 
Cr^ ^"J-O"^' ^iS>^ JIjJLI Jjj i ii A^*-^ £ *-y-»- 0 ^rhU ^ " '"'^ 

* )Lx^ (J-i-a ij^-Jjo.VI jj-uLiJI ^j^* * Lai .j^pajVI ^^j^Lc. 3l_j_>J1 ^aJb 3l_j_>J! jj_a 

CjLljLSLI! 4_jJLc Qa-Swi (j! La I jjj i a3 jJl3 (j^Luollj '(j aUtl JLpJ! 

,-,ljU^ ^j.a cLLjoIjs d 1 i ,il t ,i 4^t_uj Lt_L»_a mi JL>.Lj ^jj < m^I * 

(>SL!j .a^XmiU oLul^Jlj JoUuJIj jlj^l jl j.^Vl tl-^-tK Sj^i.^tl 

. ^LjlS Ldixs&jq 1*m mi ^J-i^ejI ^jt iJ3 _uSLa_i£ 4 ijr ]a_a_ij^>. I I jl 
CjI j a i ntl jj-a ^«tl CjLjj^j>J1 clxS ila^i i ■■**'" ^ji ^^SLa-i t_ii_u£j jcjLc i_iILLA 

3_jj_pJ.I LLijLjo j'j-c. ^jlc . (Manna) (jJ.! -Ual , „* jIjA ^^ic 

^jt ^a_A c_^a£LI1 1 JLA JlLa i _ ;r lc SLpeJLI j-j_aILa JpLc 4_ail3 (j-* d)^- 5 La^_aj 

( _ ;r Lc I JLA (_psj_flj . ^yla-uJI 4^ Lax. I ( _ ;r 3 I JL>- 4 « fljj a Sj!j_r»J!j 1 1— ]j-la_L^m 

. Cj ^-a-ij w 1 2j tilt-o-. ^J^j-o^I ijr I! Jo i nil jj-a j JL>J! ^JJ LgajJI d)Lul£Ll! 
L>-jL>. Ijjsl i." i i ii A • allaJLI t_i^a£LII I jut JlLa 3l_pJI (jl (jrt-ii (j^Jj 
4jl>sL>. E.E.Salpeterj-LuJL^/ mJ . mJ ^Ijaj j_a iOjjj>.I i t(jl j i n-»JI 
^jt ^)£La_i La 4^JU ^jt ^t^" , ,. t ^ Ji_j^I_lILij . Cj Li L_u_>J ! ^j^* * i^Jjjj^a^ 

LiSLa-a (jL^ lil La L^jjj (j! Ljjijl LliCJj njLCil Ijut ^ SLpJI 4jic QaSi 
. (jK i ntL ^Lal QaS^J (jl i^LxajSLIIj *Ljj_LiII <__r\_il (j a I Juk (jja jsJLlI 

t_£i_=»o {j \ ^J-J-S JlII^o-LII ^j,-^ Jaj)^ uJI j>JLA ^jfiujtJI j^jIj-Ls m^JL>.I d)! 
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feujgSJI <>,n.i.'i jjJI ±j>\q Ojja 



j^JJ I j I , ,. ' j 5. if I LaJI 3_ul^JI CjIjLuJI J-a-so (jl (JjoI (jlc CjLuLd! 
. I JLjv j i i r-i '"'Ijj LtajJI iJJt (jaS-J cj' (l)^- 4 - 1 " -LH^'j (^r^^' J^?^' ^ .U 

JiLo illsljLiJI ' tL>.| (_fj-<-u <-^J-JJ CjljLiJIj A^jigJI L^ij-lj (j_a j» 1 eaj 

w I c JiLfl_>JLi 4_*jLc w 2 lj (jH-I' (ji-LxJ! dt^-Jt cjlj^JLi jl 4(jij>.jijj_L$J! 

4i£Lj i^jJ! pi »Utl ^ J n*i 1 n* ^pJI iLsLLaJ! 4-ajir" 1 ..a Lgli-I J ^ Sjlj^J! 

1(J IrVl (j-L^L-U (jJI I j * -1 (^ll! L^o^f. LajLtliLi jljij! I nK jbj3 
olijj^-J^LolfuUJI o^lSLII Ij^JjjSUjj.^aJI^.LiLa! ji^VljojjVlj 

icl 5^-1^5 (j no uJI La 1 til L$-La fiLajJb La ^* < aj jl LojL-u d K mi a ^ ^>^r 

(jjLSLI! SaJa d) I La ^1 o^J-ij •<_P 3 J^' <— 'LjLjjLJI 4ji_Jj 

(^jJI l^-r^ (J-t-aj 4_ajLc CjLuL^ 4 Lilj jHj_lILi_o 4 1 »jj i aj . 4_aj?ej>. .iLojLi 
. 4_u JLa jQj?t^t_] 4(jV1 (_^>* 4JL>.J Cj^>. \ £ya ^)-&\ ^-u-ajj tJllljILa^l^ 

4_LsI_4j/j_i I j , ,. A » (j| cLajL«JI iIjLuLCIJ (j£La-ij 

(jl I 'j j 1 a " JL^j . ^jjLi-aJ! jl lijLiil! <_dj^>J,! (jL<i/ L$jl_<i/ 4jL«J! 1 ~.,^ljf 
1 n'C a i^taj II jljCLal ( _ ;r Lc. 4laL>. Sj_uli (jbtlaja ( _ ;r 3 3j^>-j^ iljLuLdl iJJLik 

(jV . 1 1 iaj 1 (Ji^l hu «l>.Ij1j Lijjl (^1 j j <"~> i_iijldllj <u^aiLI cjLa^Ltj LajiyL>. 

. JutxaJI u-lt, 3_5_j_iJI 4>j_4 (^ iJ>i-5 ^-ri-^jJj^' iKia J^Vl (^ic- liJLL* 

4_*jL«JI oLcSLCJI (j^libLj (O-Aj 43jjLiil (j^Lc (jjij^Laj (j^j>jj_4j/ (jj 'I j 1 all a 

(j£Lajj 4(_ 3 _2_cJI (j1^>.J|j J_l^JI (j_a L^_l^j^ic_aj 4-jj 1^ »ll LiJjLujj^. (_L^I (j-a 
(jl (j^_<u L<tli '(jr-'j' ^jL-ojLc ^Jj^jiaj Jl^ o' Sij-><-ll /~.l , ..Ul »lt 

(jSLaj . hSI 1 all jjrlji" Cjj^Laj Jl^ 4^j_>JI 4_ul jjl iIjLijLkJI (jj£i 

jlLAf-Li Sji^>.jjs Ol IljI LaJI (jj-S-J (jl 
. Lt^aj I ' " » ^_a_i ' fl a_i_u I j *C a 
ct_Ljj>J1 L^JeJL^JJ 4 3l_ij>J1 (j_a L02I i> J-A ^Jfc.^j 4;l_La_iSLIIj 4;Ljj-LtiJI ^ q i h" 

I jl (jSL!j 4 LjjLCa! ^LpL S^sjla <„-. , „A JL>. IjI (^Ic 2._. ; Utra .oljjil (j^n i 

JJ-C (jj-S~J Lajj^ 44jLJLI! SjJca (^^3 SJ^jtlil j«J!^j(JI oljLiLa iljJL>.j 

. 1 " 1 1 1*1 . — T I j CjLjjLiJI^ '"'I 1 "Ul l\\ t VjjtLa L^la (_Ljla 
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ijr lL>. jl>.^3 ij-Usl_>J! ^t^". , ijy SLI (3^-^ (J^^axi «L3jjuj ijr u3Ll! 

. (_fj^>- 1 CjVL>. I * i j' a I J i ea^ I J'C i"n LxmAj I i_3jju (j I , ,, i LjjSLIj . LljJI 

i 1 t ^ILa tl)^ ^ 1 j rt i4_J_U3j^1 3l_J_>J! (jyl^. JL>.|j (JllLo <L*_u!j J (jj |QJ 

SLpJI jj^. i.~ . se j 1 1 (j! Jj-aj LoJ_c£.J . SIjtU 3_cSLa-U La : 3j_a 

. <_S-r ill J^r" i u ) j-aVl (j! J^J-l 
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<j jJlj 4_j^ dJj'si miU t;r 12ll! 3j alll ti^^j 6' 
(^.Lc 2Lk-3UJ.t (jSLa! (PJI t_<%S^J 

L l o T l v ^e-Lx^i i4_u_u ctJLa <J^L>. J JLa-u-uiJ (_£J-!1 

^jlj-jjj^ 30 jjjs (^jJj^M ^ i - all cjLcL_u ^jj-is 

w ta i "jll Lji^jjj i ii C1J_A3.il/ i I 908 ^-L_- (j-a (4-ujj) 
Laj . »l n i nil j-i-- tiJj^du -LS^LsjC. 4jjLi 3j-? 

j_usjG j_u^ jLajjl CjJLs. i." i i ii (jl 

__sVT ijij-^j idiLiLiJI jj-* ^J-* J**' A J^^ 
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a I i ta i all jJa jjs (j-o 4jjJLa (j-^ Sl^*-^ O4J1J jj! tjljJ-tll t_4-L#lj jL*j!/^/I 

iJ3 _3j .j^paj^l <ja^>« (^-Uj-a <-^-ijl-i ^i^* <3-aJLJ-a 4j>.^a_a jLscojVI IjLA ul)JL>.lj 
(jjjjaj-J! j 1 1 i 1 1 (j_a Sjj j^ CjLui£ 1 " ' ) c I 1 aJ dl! jj (j-Laa.^UI jjl-a^J-!' J^Li. 
^±~r Mitl £ J^aJI d la 1 til ^oj (Jjlll 4_d_pe_t-a <>*l>^ l~$-*-° (^La_i ^jl^ «L>.j jj ^oj>JI 

^jl ulj Jj-jJL^o ^!jj>.I ^Li^. \ $ uiAj 4jj-t-a_jJLJI l_u_uj)j 4_a^a£L>- i aiSj ^aJj 
<_ 1 r u,i J_Lc Ijuv J j r \ jjLSLa f-^-^ (_L£ Jju £3 J jJI sLabJI ioL>JI 
4j3 _3 (3-tA3eoJI * Cidl^ (jy^-JI 4H*_lJ1 < aJ . Ljj j n 1 u 4jr 3 ( dlseoXI (jj^aJLialiJI 

^l J-Ig-n j uig J_*_i VI N j j oil I * )l ^a-**t 1 nlj ( _p3j^l 4_uLt_aj Jl).}L>JI 

: d"njll aJJb L$j Cj jLc (jjJI a 1 a all jj ( _ ;r Lj La-j3j • £ Lj£. J J uJI 

i4_a-j_>JI (^-3 (j1_a-jLj QaJlj-j V (JjjLJI Lajti^j j^LlII ^1 LxaJI 

(_p3jVI (^1 jLc LaJU cj .j_>JI j^yJl Lg_u3 (j-a-> 3j_o~^M aJJt CjjLU 

. ( _ ;r cjJI I jlS^ jls ((^LAjI »j « LlJj^W oul^j 1 LUsjjIsj ^Ltj Lgl£ slIjLilII c^jL^ 

jj-a JjJ-'-' 0 ^-iLiJI ^'jj '^»T t-ail lj^*-^ I « a mi I 1 J l-Sl «**( r til 

. «3j-aJ_a Lgjljj>.i jc2ajt_aj I 0 j >■ 
^^.a 4_jjLaJLll IjLsj-iLS C^-iaJI 4^j_<I/ L^JL>- CLu£ 

4 _ J? _SLJ (jr jj/l_3 OtJ(-3j I a J Lcj .JLajiJI ^e-i g-llajl Lilj j j U A 1 1 j»L«Ja JjLjj 
Ijljj ^ ^ ' " a (3 ''" ^ 0 ' ^Lj 3 *-^ Ci^) » mi ^J-uslj-aJI JL>.t 4_i (^aiat 

. jLjJLi ^jJaJLa LjJLc L^la ^jJI a i^ill ft . ..^tl 

tJ-jL-A alola-Lal Cj^-t-a £_a_Luj t J-jJ * c ul)JL>. »1 a i till ijr 3 LijJ (1)-^ ^^^tH 1 - 1 
. ( _ ;r _^CJ IjL^La S_3j_jJI ( j_a jLlal 4j^1j 4-3 1 1 ..a ^Ir jjlaj^/l ^Ir C^vjJaj 
aljllaj aVI ^Ij La jjLcj_tj/j .(Ji-ljJI ^1 ^j-LLlajyj ^jLiJI ^1 (_^>-jlj '^-'^■J-* 
(jj-Aj ^_^l J_LI Cja_t-a tal a mi Tl ^ya jL%j>.Vl 1 Lsj 2 1 4 t mi 1 ^_jj?e_La 
i _ ? _t-ulj <^ula£ L^seia-i-ti (jj^, < ItJLse ta ' a I LaJ_t£,j tj^^paj^l C1cj>ojIj . 1 j aj|,l^ 
C 1 \ tb t»l a i mTI ul2 )l ^jy^JI 4-tas&l! I ^jj-^J • 3jL?e_>JI w Lu ' aj ^jt '"-^^ (j ? -' J ^ 
O^jJ J^J .j^JLa (jjs jj I U i" L^jl jJ La^ (Jl a uJI ,j-a ^l^^/l ( _ ;r L^. SjLs. ^jj 

...,_P3jVl (^k: LAjLjT 
L*o*Lia Ljo^ C< < a mi ^^yjljj^a t ijJs jjt^Atl a Ltla jJjLijV O i nl^ LaJ_t£,» 
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d)-aj . ^L-^J (jr^ ^-*^^J w ^ ' J—^J * (J-° 3 ^ * ! ^ 4 LauLilLa 

j j La J ^L»^J "iS^-i ^ "' ^ .' c^'j^^ -0 '"' ^ ' " a ^ """* 2 u^jjCu O-il^ jJ Li£ 

4K di! j CjjIj jlII . (Angara) j^j jLu £-a > LU <j-a Ijl Jl>. <-S>>- (<u 

(Jj_lj>J! j_Ljj_I! i_sL>.!» ".J^LlJ! (j}3^ c^jI^ LaLx_i JSL<i»j 

' uix^aJI SjLiol ^j-uj-j (^j-iliillj (Jj^l aI J La ' ^^joj-a Jjlj ^jjijL^tlll ^L]9» 
^jJIiltj*. t_4^.jJ!j JjjtjJ! (j_a i ^*-J-^ (jr^ p .3 ' '"*■' ll)^ • '.'^ ,3^>J SLLaii! 

I 't$y jjj iJjulII L*j-«^>- Ijj^Lc. -(o-^jJI 42il!l SjLc! JjLs-lj (j-o jla! 

(^■\_a_jj! tfLso! £jja Ljoj-iD 3L?t^ C' « a i ii LaJ_t£. L^jJI 1 M , l -La_lj t Cj\ JLlJ 

L^la LjLkJL (J^l d>SlIj Sjjlj q « •> r,i\\ ,j-a j-j^I . jL^i!! jLJI 

I JlJ La J^*J i. igl 11 (jl^ . Sjj^>J,l 4jJI j la ill (jSLa-i (jl^ ^LllLij 

CjL>. ^a_4-j ^*ljj L-d-lsej ( 'jlH tl)^ l-* 1 ^ \} J * ' ^ i^JLtAlj ^^aij-i tjl^J .jLulII^ 
ij^l jj,l CjI ?1U i^JJ ^fl ( .1 (jyis- i. ^111 (jl Laj . . . (j^ill 

J dJJ j ulIcI .^LlJ j-^-JI fLi-a Cj I JiJj . . t_> ^il.j-a J-jLl= 4jc_l>- I (jl ala i a I 
4_«-3^aJ! OJLA Ot3^C»*m ( _ ;r 3 JLjjlII Jl>.| i La 2 ■ u] ijjjjaj Sjill (j-a jjl^ jL>. 
1 |^a ^ » Laja ^Lajjl (j^. O-a-so L^ll »l nUtl (j^utj ^J^l • K < i^aJLij3 CjJL»j 

(^IL. 3j^>.jII 4jjL«JI SjULj Lgj-uLaj ^jJ ojIsI ^jlJI SjLUall SjLU 
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Jij_<-ul I i n~ q\ ijjj^>-\ (jiajJLalj .j 1 1 nii'ill \jJt> ^-J^ ^s-I j-uQj! J-^J-a (_j-3 

4 j oljl ■*--"- tl jjJJLsJ (j-a 3_aj)L9 cLoLUia d ijii i ii til! j) (jLn 

(j-a 3j_iju ^ SLa * a '"• i Lajej^ I _L)_Lii Li£LuL\j_a M U.- OuLcj 4-aJuilLU 

. d nn i nil 0Jl#] jjI (_g I 2 a LiaJI jJs j-a ( _ ;r 3 dJLut (j^J (<sJ (j^-Ij • ralLaJ i_i£j£ 

( _ ;r i d j i ii j 'ij-II 4 La alllj -(jJ^S Jt!^^ L?' f^^i f 1 ^ (1)^ ^>**^i 
i Liaj i Sj j j^ 2_a «L>. 3-aj 1 JL>. jjj^ jLt_a_)1 ijJLuL ^jL^ «LjI 1*C i n^aju^gj 
.Cjjl_>J! jJsa-a 5j-flj> Jlj>.jj ^oJ liil j £-aj i4_iL«J! ( _ ;r 3 j-fJ^ c5i> ;> "J 
1 ^_a d . La 3 (jl : Lg_L£ (jjLi^JI oJJb f^^L I JLs-!j Ij j ■ njj 4-aJ (j! jJ-jJJ 

. 1908 ^Lc <jiajVl ouj-Us <_Jij_a 
i^l i ii -v^fl (j_a j_lLSLI ! i_^!j£LI! ij^j Ll>. 4jljj/!jJ! cjLc.!j^II j^jj 

Lujj>. L_£llJ_a JJ>. I (_j*iaJLJJ i Jl4J&Jj3 I j . » « j i 4j? _)J_»_a I j .'^» .J I j .'^» « 

j-i^, JliSLIIj jLolII 3j j) ^jrt- 1 La C"^ ^jL)"^ CJ-^J * t ^ a£ ^^J" 3 * O^ 3 

ij^yd (jl 2 a LaJLU CjJLaj LLo~lj .(jLiaJ !^c.!jl£Lu jojcjaj 4-aJaHiU 

i LjJ_a jj-a d * La 9 LSLi_uaJLiaJj Jl)^L>. ijr 3 >."■ 1 1 1 n" L-a^JJ • I J La ijr 3 L»£^4^ 

i(jla o^jia oj-^J Sj^ i_mia J^la j^la <ila 

.3-cl mil ^ Jjjs cJiJi 70 i^gl iS-ulill ^ Ij^ajlj^ 30 i iu dJj^ejjj 

it La (j-LaJ! (>SLaV ,j_a!jJ! Lu^J ^ a| iU.^VI I JUL J!La CLlJo. j 
Sj^LII j jJil a.\ Jila-LaLfl . (jjjlj-i j La-ill 4j| * (J j>.m! jj ! j_u l_b I . ^.j . ^. 
( j-La L-i_j_a jLt^. (j-a tj^J^-i jLscfljl LjjJl?c_i ^jy^-Il jIjV! ^j_a^>. ^j^jLa-i 4jjI_J1 
i~\\r- 1 . Al i alseJ ^ JX. La^t ijjJjiLlujjiI J-a J-LaAl I 'ta-LC 4-l3 L^j Jl>.|j 

L'jt La La Li 

CjLljjJLI p ^ ) (j' j -v. 3j-SLs L^_L»Jj . ijr j1jJ1 j-_j_aJ_lJ1 j_A I * J j 1 Lea_3> 
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^ (Vela) y^s, ^j-wVl ^In-MI j^OJI 

^^.jjJLl! (_£Jii$J! i La j >■ II J u i nlt-iVl i_!^i>. <— sjjs £-23 cLalaJLa SJljJlJu 

O^dU^tjl (jjl (jJjVl cj! jj.nn'ftl jjmi'j . 1979 ^Lc (>» Qjo'f.K.i) J^b? 22 

4^9 LLi jjjj JL*_u (^1 (j-La 2) j-jjLt-o iS'-^ lS33-* ^^-^ ^l> J -° ^L)"? 0 

CJJLCJ . (J-J-j!j_<j/J jI LlSjj^I L^jJ-OJ (I l"l jjj-ut 

SJjjttil 4jjj>JI '"'I 5-tLseIltl (jl LxJJ Si_uj-a (j-o <L«JaS jl j-JLi^s e-i^j^ j-uLj 

cjL^oj]! (jjS^J (jV JUls-l tiJL^ i*!^J! ^ 

j i ea c Lu3j-Laj> i LjJL>. 4_Lk_oj Lxjj J i eaM J'C i"m <LiSI liaAll ^1 i n-vVI 

JJS jujJ,I (H^O) «LU (^f i Jui*JI cr^ oi 

j! <j£xJJ -(3NH) ^^-u^aVl (j^JLSJ iLiaji (4CH) jlllil (j-a 

L-o-J-3 iCjLjULI! JjjJJ ijLjcjI/^/I ^j^j iS-J^js 4-aJL»^5 *L>.j_oj i3j_u£ sLs-Lifcj 

. «Gl {jja 3 jL^tjJLl ^ 1jj>*V1 (j-* dil u t^w i-ilJ j j 1 gall a * 

LaJ-Lc i4_j£L^5 »l <i 1 ntl I jj'a (jjSj (jyill Cr"^" (j -0 JtA^-" 

JLjJ • j ' ^ a ^>-^ t^l i ntj L)^-*^- 1 ^>tH L^LH tj' ' J ' a 1 J " *^ (l)-*- 4 - 1 

tfJ-A ■ -1 <i 1 11 tl 3_)j)l_L!l ujL>JV1 Jw^J I jl 1 11 0 I Lusj^. ^jJLa i<t_Lui 

(Ji. jG jlj . IjLj j I Laj ^ Lx-« J-^' Ja5l 1 n" U i. 1 c jJ I (j- 3 
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^L^MLa (l) cjLlIjJLI LiLS.. iJ3 _A *_djLj_Lll (jj . LjjJjj jILa^lj^ 4^La ^LljjI 

tj^r i**i"j ' p La sc-Hj ^jt <_S ill V u a Mill * ijJs Lkjj)j-a (jy^-JI «La_ijJLJl 

( _ t jJ! (j^Lo^/l • LS^ JlU j I J_a ^i— Lfl>jlj^>- 1 J '"' • ' " ■" ^""j 

i-lJjL<_cJI (j_a £_3J_La J ui3- (jj^i 'O^J^' jL*-a jL^il I g-L3 jJaLZb 

jlj^-a (j_a 4-jl j jJso-U ( _ ;r i J mi -»JI I J_fl> (j-J3 ?}-9> La-jl.} Jls-ijj . LjLLajjL 
. j»Lc jj-a j»_4J-JI (J -1 "*- 1 Lr^ Lajlj i-ta a. ^ J ciljLtill J-ilj (jLfl ^LJLj 
(Beta JLjjjj LLu i-4>ij JjIj '908 j»Lc (j-a (4-uoj) (jljjj^s- 30 

j&j>j K 1 ujjujj ioLa. (ji jJ-jjj (Encke) 4£Lil i_jj-tl j! J-a-s Ja-uj_U Taurid) 

fiL^_i£J ^ljj>.t m£| £jja q-u^ m'ra JSLluj j»j^1 dul^ 4£L1 ( uJLa (j-* ^ • t^a ( *^ r 

5)1 LtaJI j^c 4j*-&oILU 4j^j_jil! CjL>.jJ! i. < j i n"t ^jjs-I 
^ **JJ J *° a '"'^ a L? ui >Jlj ' 3j La-jlj j-J-J-J CjLj j-tl OuL^ 

. JloX! a ^ La III OuLJI (j^aSLJI Sj^Ls «L^Cj-a ' a 1 iS*^*-*-* Cr^J-*^^ 
<j-a jLi-Vt Jaj^AJI diljj La i. mmi Jl^-jj djljj^l ^ L*.jL>. IjjJ Ijjj 
VI jl n_Jj^s-l J_«_i 4LJ j*aj*_tJI £-a i_4jJljj Jflkj MjjJI (j .'■^""■^ <■ ifllll 

CjjJLaj jJLu CjLu JlXI Qa£ ">j£La Cj Jjj I JlSLaj .j null La Ijj jj Jji^cj 
i Laj a ■ i^lj_a^l Cj^o_a_i j r" w j ^ ^^jJLlILij i^jj-^-JJ ' ' ' J ; * L-a 

I ^-jj ' jj . 4-ijl a < n (jj->»-1 ijr-^ i 1 U (jl ^jj * La * ^j^o-tLiLJl ^jl^ .tiJJLa_LI 

jj-aj ^^^j-^ Lai . 4-L^lla L^^o-lj-o * I ^jj < La-t^ iLjjL>. 1^ * mi ^Jjj-cVI 

« IjIj^dj « LsIj-jI »j »gj ♦ Mil ^jj>.» I j d i oj J CjLujJLl d * i a J_o3 jj^j^-a-jlLaj 
t_)jj_>JLi (^13 CjLu jJil ^1 (j-Laj (jjj j a-iilaj (jl^ . LjJK ui] i. no. till j J-±£-j 
, ,.jtl ^jjjj.iJl ^j^* 1 I ^jj < (( 4j^-LajJaJL I (JI ^>-Vlj jL>Jl ^j-o^iaJlj 

jl (j^-JJ-JJ-LII *Lu/jj_II Jlj>.| tfj mi ) t_)Lj^ • 4-iia-aLc. SjjLLa ^LlL^j Jfla 

(jljjjM 1578 j_jjl>JI o"jj "ijL t ii (jjjLjjjil (Magdeburg) gj^jjLC.La i . ..i 

» j & ^ jJl t u JLaJLI ^)-u-a t_£LJjJLJ (1 JLl JLaH t lJ JlLLi V ^j-j^ JU » 

« ( _ ;r Ulj i3JiuJ J£j i4^.L^/ J^j SjLcL ^"1 1 4jj mi ill LI Laiell tj\ic~Ll\ 

S-jLaJi jii^I jjjjGJL ^ j i aaJ MjjJIj i4i!l 4j>-j j»Lal i_^,jj|j cLujJI ^jIjjJL 
' LXca-aJL ^-Aolu (jt titJb V i4jjJL^t_a 3jji^t-a ^jLaxIa «U LuJLa JSLlij (j?^* 
cdjj lj_U3jLc (j-jj^s-V! (jSLIj .((^Ir VI t_gjl a i nil w i '— I 2 U jLojIIj (2>j.l i ntl 
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CjIjI a i .1 II (jLa l_jl_La_>JI (jLio (j-a CjLuj-U OuL^ lil <lj!» './o^JajL 

i_jL£» jflkj (j^T i_uj-a jl) (jJLt i_jjLo JJfltM (_L-*-<-u ^JLSl (jl 
(Zu of (jj jj JuJs (Wu) (jj) dlLU Sjj i n a (J^lj-o i (j iJ i all «(jLj l£>* J-d-°^' 
<_p=jVl ,j-a (j-ILfc l_u j-a <_iIjjSI La! . ->}LlU ,_Ll3 I 057 ^aLc di! j (jl£ yin) 
' a j i u II (j-C (jjjj-ijj^*. ^ i a "I lj j i u-flJ (jL^ Lajj^ i -iM^J-U 66 j»Lc (_j-3 
(jjj jjLajj-JI JLfliLJu I 066 j»Lc (_^J • 4laL^ 4_uj/ (jjjJLill LaLtJ Cr^i lS 1 -^' 

lj_jjj Vjjt (jJi I n j i (jl£ l—ujJJ I j-fl> (j I LajJ l—uj-t 
(_Ll£ (j-a l^**tK il J^}-^ J' iJ*^ i"i i £j-*_uj £_2e_*Iu 4-jLs La 4£[J_a_a Jo j 2 i ■■ * 

Slam U (j-oj-II liLJi ' <S^\ cr^ S-^j-tl . jjLill ^LjJj 

(Gioto) jj^^ J-fliUu 1301 j»Lc ( The Bayeux Tapestry) (_gj"i i iuLl 4-uLj 
"iLsOlj ij^JLfli i_u jj. ji-T Ijjgjk Oj J-r»JI (jfJ'-Sl J-ll («-"J-II u "j- 0 I j-^J 
j»Lc j^Ji (_gj.II J-^jSLII <-'t j U Lai .^j i nU J^LjI I a '"J ^^1 Sjjj^ill 

(jV iLjjjj! i_c^.jJI jLj! jJLs i(_,JL* i_.'tl> 1, ii>i-l Sjj-£i (jL^j 1466 
i_xjL>- ^1 jls iCjLjjJ.1 J-<-ujj i^jJI i4i!l (jjSLj (jl l^aLi- ^ jtj i ..U 

ablJalta.ui2ll ^ylc Ijj IjJjruil JL3 l^jl£ <jjj-II dJIjjVl 
j ui c ^jl i ■■ llj j ui c (j-"-^l i ii II (ji_ij_2JI (jjijjLJI (j^jSlLill t^Ll^l 
( n tsyj J_^£ J-L^ L*' • L« Jl3^ (^jJI Lt_uj^_a ^ 1 1 a I (jj^jj ^^1>^^ t ^L^ML, 

j"" l j ;< tj i(( jjtjJ| dJI a ( „^L^» -l t^aJI ^ ^jJj L^jL oLujJ.1 

t^j j it J_j_ijJ jj^LJj . (j ii a mi II Lajl^ JjLLu L$jLiJ| ^jV q u a Mill ••j ' ^ * 

B^SLiJI iJlVl ^ J^a .cjVUJI <>a ^ jjuiHI ^Ma^l J^-jJI 

(aJaJl! Q U HI o^jaJI i^f) 5^*lill Lj>UJI Jiu3 oLujJ.1 ^1 5iiLl!l 

^<CLj (_gjJI ^jlj-lJI ,j_a L^i-" ' " Lgjti t_i^ljSLII (jlj iSjj^jSLII 

4jj/jjJ.I LjJLU (jL^ LajLi^. (jjaj-i (j-i^aTj .^^*_l!I jj^-J (Jj^sLoJI » I ■ v» a 1 1 

jOJlJa L^-l3 j 1 -*^ (*J Cr^' Cr^^A" J^^' ".'J^ ' " ' (J^J iSjjjQJI 

(jjjLiitj LitLjl LuLLaj t »l a i nil CjLijjJ.1 *Jj->J.I Lo-Li j»J-iJI 

CjLu jj.1 (jl ijJj^j i J^-tH o'- j -" '(j3a-u i" t ui JLSj . i-d Lj-jV Li j < uU 4lt^. 

qjulC^ jl^ - --jl (jL^ I a 1 1 i Lfl>oj*. (j a us Lilj^elu V (_^ojVl (j-a (^JJ c?^^ 
(jl : I i.ojl (jJaJJ (JLa .(_L^j (j-a t-Jj^l L^jl ^-a j aSlI (j^s JijljI L^jSLIj i lj)_>SL3 
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SJljjlj CjLuj-U jl UJ * dri 1 -^' tiljjji Ij-jj^ t-»-»j«j 

jjLiiu L^_il_Ju jJLl (jl I ' j-^Ii !j . «4lLiliJ! ^^ja_Ll! (j_a Lu£! j£ al Sto 

ic1jLj_1 (_gi '.(j^aLj J*\ i"i_l CjljljLa tiJj^tjj l_i£!jS3l 

C^J(-3J jJsj . L&j^j_a ( _ ;r 3 (j 11 n i"itl £-23 V dllj! JLa f^jjS ijjj^tjj jSLI! (j-a 
4JLj J_i^5 1 L^_i j j i~ 1 1 j <Ljj8 Ual] I CjLu JlU CjIjI Jla (jx. (_psjjiJ>J! SJIjj 0 c 
CjLxjJLjj (jl C1T1 >i j I CjLiI 1 h-v 1707 j»Lc (jr-3 lSj-^-i Cr'l O"^ -1 * J-jj-a^i 

76 jJLu SJL^La 4 ■■■*'< i_jjuil IjIj^j ojl^ 1 682 j , 1607 , 153 1 j»l ^.1 
j»L«JI }L«-3 j jlsj . I 758 ^Lc i_cjj_t.l . I Sjijjj ! jJuj i3_Lu 

I 1 J " 'jj-i (j-^-* V^ 1 -*- 0 L?- 3 ' .4jLsj Jju 4 a 1 11 Lj (jinn ^LULjj i JJL>J,I 

ajj j U ^ jj cLuLUib j-^-" ''-^j- 0 La jut j 1 1^1 Ij n_gj Mijtl jjjLlII 

. 1986 ^Lc 

(jSLaj c_*£^aSLi La i i_iJLa a I jjajua I (jl LjLo*i (jj^j-i-oLt-U lillaJl »l a lr Ji^Jj 

jjj>jJLl «.LU ^jjij>. jLa ijliill ^Lu-i-u (jr^j .tfj*- ^ j-fj^ ^1 jl 

, Ta ^ , LuJl>. <U a J ta ' ^* I jjJuua i i_iJLa j-j3Lj (^jJI (£j-*-i LjJL>. £ljj-U ^£ 

(ju (Jj^sLill n I LtaAl I (_ ;r 3 JJLiu CjLuj-U t_)Li!il (_ ;r 3 Sji^>.jJ,l S^Lil (jl (j3j-u 

t_i^l jSLII (^1 4_u jL>JI jjjQj Lu u-lij i_j i_u jJLl I a 1 it_i^l jSLII 

oLjl gK Ig" 1 11 a» jjjjGJLj Lt«La Ji2jj L^jli (_paj^l jl Liiajl i Sic Ij . 4jjj_ill 

jjjull jojj joJ I iLa . . 5^L>- I (_yJJ J^tjj (^LULjj j A»*tlj j I . v. A. 1 1 (^JLc 
n2 jl j ; tl ^ ."."j ijlj n"i 1 ..Li (j^^aLuj i_3jjji L^jLa ^jL>JI (j^s JjI jj^JL 

j, ) a (jj-A j i^ijVl 3j-SLJ1 CjLLa_j^t_a (jl j ^ * jL^ (jj^o-U jl jJLuj 

■ L^-J-Lc Ja-S-mJ jlj-a (j| VI 4—cSLa-a i.'i i njl L^ii) 3Ll>JIj i( jr jjJLa 

: JLa Lajtic 3 i^iaUJI SJLpJI ijjLSLa! i^J^I ^ tilJj (j-a jjuI 1- 1 j 

(^j-A (jy^-II CjLu jJLl (j_a 4_u_a_uj ^JJ ' a I (^^3 ^IjjVl (jl idJJ!i (j£, ^ L^a£ (jli t » 
. « Lu jj s I ■ ■"■Vl 3Ll>. o**' i (j 1 (_L^ I (j-a Lg-Jj 4 ' '• Ul 

S^La 
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oLjjd.! t_jLjj! J^-j 2 5-3.^ tl ; i nil .iZjLjj-U ^ 2jj 
«_L^3 ^jdtj (N) ojjVI Sjjj (C) ohj-^ 1 Cy* <-Mj-U ( CN ) 

(j! (a^jLa jlsj .1910 ^Lc (_,-ILa c_jjLo i_j j jjj_U iiLij ( _ ;r JLc <_p=jV! 
5_al i ,i tl j nil Uritl jJajJLa : jujlAJ! jLili^U JjLa <_u jll I j-4> 

w ^ I ! i all vijjjjjl ,j_o i 19 I 0 j»Lc (^yfl Cr^ 5 * 'JtA^ 1 U^' S- 4 ^'-^' S- 4 ^- 3 Cr^ 5^>*-_jil 

^ La 1910 fLc 
i" ii -t-j ^Ijj^lj ^jLa (_i_ijJi!))j .«J|j_LLI 5>f^ c_ujJi! Sjjcjs.)) 

JJa» c^jjSj jj^I L>-'j-° c^J-lJ jJl3 i^^ijoi (_>u^J (Examiner) 

LJ 1 jj-* >tH^-' 1 »J i (( fiLo* Lua «L>.j-a 4-L(Ja Ljj Li L*J 1 1 »j t « Lu L»_a Ljj Lc. 

jJjLrejj ijL»_iIoVl ijr ll 1 1* L<a j LjLse-LgaJl Jo-Uj « jl> j-i Lli-oJ 1 <L^SLu Qjjj.t-tTuJ 
,jl J i ^ <to.j_a ^">\1 Lag 1910 ^Lc (^^-Sj ,«(-_tjj_LL) LtijLA Jl ^"Vl 

.^jVl 5llLLjlI1 ^jj^>JI ^ JLilJI ijj^Lw ^ 
Islj ,^£L£LlA 4jt_aL>J ^-iLnit Yerkes (j-u^jj ^ LJLU 1957 ^Lc 

Qj-j L^J 1 iZjJLQMti 4 (JjU 1 (j-* J^>- L^-* O-Sj i _ T 5 JLuaj-L 1 1 JLA 1 J_o*j O-t^ 

iO_ujJLij ijr 3 L(_A 4_o*jL>. «Loj Jo. ^5 d_Lr>. 2 1 jj^-i^ -*>^ ^iJ-ij JlC L_u_a 

4_jJI Ijl dJLl j_A illsc-LcaJtJ ^ ijr aIaJlj . »1 o i ntl 4jr 5 La JL>. J 

. 4_iji^J 1 (J-^>- ^£j-« 4 _ T 5 1 Jl jj>. ^j_ujJ (j^JtJ 1 4SLi_tTo 4_u_u Lui3- 1 *0-?^ ^ 
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. M^jls dJbjjj C^ijo. I jl (JJ^>- 1 *Lui'j 4j^L>. La _aoo l_£LH o' ^J^*" ' ""' l ^ J - lL 2 
(_j-CJLi Lj-jJlo. i ^ .^."Cl t_uj_a »l n i i_£j 1 jj| JL>.jj (jL£ *— ^J-^' "'J 

<Ll i.-. Li JJia I jJj Ijjj-Laj VI ,_jjj V -iLCjj i(Arend Roland) (jVjj-jLbjl 

: 4_La j-wl jl i dj i ^-^lo. (JjaJa i ^aj" Jjuj . t a JLa ijr ll jJaJj (jL£ La_ij *LjI 

. « JL>.Ij J-J-a I *j La a J-L^J ^ J T ^ L-uj-U ol" ^ ^c-uj-U j-fl> La 

.(( Li^-i^3> I joi^i iJ3 _t^J)> : t J^ajJ ^LuLj iHij-ual | ^L>. jcj (Jalal i ^<*j" CjjL>.j 
djljl jl! ojufc (j! VI Mill J^>- 4-La-ljl frl oljljLa ^ i_£l dJ^eli 

.jjljjJI ^ i_JL«JI jJLu V (jJjVl 31&aJla . LaLaj frl I.", i .ijt 

(ja£j SJbala 5>^3 (jj 1 "" (j-^' I 1 J ' " Vj iCjLijjJil Cjljljua (jSLJj 
(jj^oLoJI ( _ ;r fl> CjLij jJJ (jSLIj "i 1 i"itl aI taj]| (j-al JL9 (-5 -fl> L-i£l J^'j • LaLa-i 
La>l Jo- 1 LaLaj 31uai-Laj i Lljj_2j 4jpl-5 <_£l jSLII oljljLa jj^Li I iUj . .5JL»JI 

3 j t I j I i»l oljl j_a t_j£l jiLJJ ojL£ jJ <ul jj* di! j ^ <■ i j i ii tl Sjo-VI <yc 

^L».Lc. L^JLu La-tis a I J-La-La I CjJl>.j jo-VI lII *_« I j i jiaLajJ LaLx-i 

t_^l j£ Sjlc ^ i mo Mill aI h ill j£LjII ^jjLiII jo-jj (jL^ Lxjjj . }L>.I a I 
^ \l , a . U I ^ " * d Ijl itl cjIjIjlo cjI j o-iL^ (jylll lilil^ .(jjSil!l j^Ia 

i-.tVal -.j O-aLlj JlS^ i4jjjI J CjIjI J_o L#] (JluL^ ( _ 3 jJI dJJj Lai . Lg-mAj Cjj-oJj 

^pJI i_^ljSLII oIjIjlo (j.* 3_<JL>JI t-^I^SLII oljl jlo (jLa I jiSLtj . s LiJI (jic 

j-a_*JI ' d ' aaj * a cLL>.j-a jlj-ZL*_ulj ^ n! . ^."Tl w a_ulaj| g I 2j ) VI I JLA ijr 5 G>J 
. j-aJtJI ■**' S rt ^-Ijl 3^ CjLaJLt-a ■ i ^ i n (j ilill LlaLtaJj 
t_>^ljSLII «ljj La A>Ui (^Sj ^ mi uJI ALIaJi! 0 LajVl ^ Jo-jj 

jjJljj ii uj_a 3l (jLji-a t_iiJl) ^^_lLjjj < > ^Lc. t_^J-r»o I JL>. 3j-u^ 4_jjjI J *L<i_lC 

< ljJ_L1 jJLuj . Jgl i > n Sjl J I .1 cLCj-i_o (jj^Lc ^^i}^ ^ <LCj»i_uJ M 0 Mill (J^>* I 

. JU>.lj J-J-a j I j< J^*- 1 LflijJ^S jJLlj 4iiLXLa 4i^LaX. £i£ S^Sa L^la (_gjL»JI 
^j-SLJj .^_J^1) jl JLa ^jJl>. j-a^. JLaJ ^jl ■ la^ «U J)j i tU joJ CjLuJllI i>JLA '■ ■ lr I 
4^1^. ( _ ;r 3 4_ujL>JI Llj ta Ca\ jLa >&>J <_ 1 1 1 nj (jl LiLp-l CjJLaj 

4 jt Ijl itil Cjljlj_a Lg-cu-Aj CjLuj-U (jjs 4cjjjo^a JlJO ^LlILj CjLuj-U 
4x. j^j_>JLI jLj_ux (^y^Lc i_£jo. I CjIj-uju lj-^aj (jl Jjuj . ^ u o Mill fibtb J_La I JL>. 

3j_o I ^ 1 1, ii ] joo (jl <.°"i jl" V L#jLa i(_L*-j jl ' <j-° ^'j-^ 3 ' 1 ".' 

mJj! JLa (jlj La (jl£La ( _ ;r 3j . ( _ ;r L>.l jJI ^ i n a i"itl aI taJcll JOiJ ^ j a Ljjj_S3 (jj^ 
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jj-a 4jl3Jl1I.I jljll Jjuoj .j^cjjjj ^LfljjVL L^jjIjjs- IjLlJ £tjjJt,!j t_gj"i miU 
' flL> Jl_lL>J1j jLulI! jj-* 3 ^^J-"^ d j i n o <"it1 ^jjJLj ijr ll1j i^j a tj i"it1 

IjHa (_£jLjij (_gj"i ui-ll j laja (jl I i i*r-ij^l ^Jj . LJjl L±jj dJJjj sLkjL^s i_u j-tl 

(jla I j K (jjSju LajLi^. tjQj 'jL^ *j j (j-o jJuus} i_u jJLl ! jla (jlSU I jls-Ij 

l_LJj_fl ~ j ' aJ Lo J_t£.j . Lgjlj i-^l jSLtl (j-u 4al i nil j JLaj Ij^j^ Q^SLuji <Ajj j 

cjLs!j_>JI (jjs (jjajGll (Jj-<jJ! j j_uj 4jLa n>jl jl^ (j^s *j^>- ct^ o^j^' o-° 
i_u^c (jl n_sLLall SjL^j uj 1 J t-9j-ui (jSLIj • Lg^K i » jj-u 

L>L^>J! 

t— 3 LtTuT^V Sj-jJLua 4_ul_Ui3 4_i£j-a Jj^LLsl ijr II Lo a^_i ^jJl-Lcju l_2 <yuj L$_ijj 

^jVl (J\ ju ,}L>J a! >L>.Lc c-^ljSLJb a >U l^j.^ cjLjjil jl 

jj-£j L^iL>. (jH-^ -il^-LI LjLijj CjLo£Lj^£LI1j CjLajJlIL) 1 a L<ail j-c_SJ1 L^jljLjj 
i3j-j_iSLJl a L<-ll>. 1 (j-* J-^' (jr** - * ' ^ ^ ^L_tO-^M j t La_iJ • ^t-u-c-tTuJ 1 a LtaJjJ 1 
a! i ii"v^U L^lo 3j-jJLuaJ1 a! 1 n-v^U CjLoI J_La_t^l t-dl_t_A j? JlJ 

< <_i J_a j_« Sj^uL^a cLjlLs^ jx. ^>-Lxl( a! Jia L«aVl CjJL^t.) (jl J_i .3j-jj£LI1 

a J_La_ua_j LoJ—Lcj . 4-Ixti jLjJLo (J£^ Luj-cj 3jL>.1j 3j_^ ISLl^jjij^j 

, 1 JL>. 3j-l-i£' 5_i Lua I Cj J_rtJ (j I i Lo J-<J-^ J I 5^-) j-Lt-^a J_il>. ^.ul>. 

l_LiLa ( _ ;r 3 (J^Lj iuLaj V 4j| Lxjj ' ' ill luIjLJji w S 

^ La ■ ■■ j»J-ljtj .(jii-ljiJI 0 1 ,1 g i^ill aLL\lll (jVI >L»j (^ill oLSjjSLII Uj^j 

J-j-3 j«JIj_«JI I J j a Cjj-oJ (jt^' *>J'*^' JJ 1 '"-II e '- se - L « !S IJ all 

( _ ;r 3 Ltjijo (j^cia a, La-j j 1 all '"'I aljltaj oVI j-i>- >J > J j ' -*■" Sj V 

t_^l jSLII t_ij^l >jl Lac (j^s IjLlIcI i^jl-^l jJI 1 no Mitt aUa.111 «Laj| 
4_jj_«_3j ji>^' ij^l Vj-^JJ 'C^t^W SLtaiil 3j_AjJLi i^j 11 n i"itl ^1 

LtXI clljLc j I <(4_j_u3j^1 » 1 i^l ^SLJI (^j-A i, t \ \"j . (jjj ^jjj ^* ' ^*^l 

Lg-Lj. I J j 4 1 I 1 r-i L^s> jla 1 "'*» . Jja I j? j-J^t «L>-j Jj l-ijj^ <l j uU (_yJ-tt 
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Luj-Sj e.\ (j-o 4_jJL>JI ^jljlu ^>«ij t Ju JlJ>J1j J^Je ' aJI jj-a i_aJJ_a 

c_t£^^ w 1 c ^^_>J! i la * ' gall ^jji^. ^J- 0 CP * ' LgjaJt-Lla J-J^-i 
La jlj^. (jr^- Sjlj-sJIj »J '<*>^ J l" i i(j .1 n i"itl (J^s- Jj-^ tr*-5 

. 4_u_u jLjJLa 6 , 4 ' t^l ^SLII £_j_aj>. £-Luj • LjJ 1 <J^>« ^ 1 -»■" t, 1 ^JjuLi 

oLa| Jiaj oal i - 'j I j£ j i a c ^If jLflil jjS/ (J-<uo l<jK j'j-^- 3 

(Ji-jj (_yi>- ji>i' L r^3^ jj^^ 0' ^aj • *'h AUaJill J^-U jdj^' Cr^ 

dJJjj .4^^Loj>JI ^jjs-VI i_^Ij£LIIj (^j~f Mill 4SLLa-« jjfc iljla. I ril"i-^a LaLtaj 
CjLj-o^j aj-jJ-gJIj (j^J-Jj JUgJI <j-a I <j j If I <LoJjll i(_£j_jSL!l joJI^JlJI 

. *LUj ^j-ujji^/Ij (jLLlLL^ i(ju>.jj JLl^JL 4j_lAXI CjljLiJI (j-a jJLual 

0 JLfl>J . ^jl^JVI 3.} JjLLa jj-a LoJ J_a ^>JI Q^-i La_>[_9 ifiLiLt-a L>. ^Ja-m l_Lfl> 

^ i n" t "1 i"i t La . j^paj^L^ Lujj>. *il ^>.^/l cL>. j**'^ rt O-x-ujJj ' *j J La 3> t i^l 

^Lfl (_gj " uiX I uSj^ j] i_jjLa ■ La a ■ ■■ lilj . LlUsjI JlLa i— oJV 

dJJ!i jqjLj-ij .^jjlJI ijr S O^J-a jL_uSLll _}j^?e_a ^Jj 3j-ALIa 3j-i>. CJJJL>. £J3^u 
(jii.ljJI u i ,i o Mitl ^LtaJjl ^ .-.I ^1 lU.^Mt UcjjLj tiJLuk tji i_Sjj<j (jJtia 

1 2 jj-aj^l (j-a «LaJJ_a 5j j 3_a ^Ia_La (J^)" mi a It ^jV (JH *-uJI CjljLiLa ^Jl J^jlj 
. cLuLiiAII j-l>.LiI y£ 4_i^j-a cUaLi_u^j ( ^> £ ' ^#1* ^ mi^ < ^»~»- a i ^J-^ 

.4x-iJi2JI CjjIjSLII JUtlj-iI/ I i aj| J->«J Lut 

^JjjLCIl JJjLlII J^l i-Sj i n'q 4K 0 i^ill ^LtaJjl L^l u£&\ ^uj LaJLic: j 

cjLujdlj i jLa^VI t jjjL ^yl] jijLLax. ^ LgK 3 < . .."tl 4j^I ^ 

. cjLSjj^LIIj 

* i\ Lca-^JI -i^^ 3-a j-i>JI 0 J-A jo_Iajt_aj . j^pajVI jj-a i ) j*C i nl"iT1 cUaL_o^j 

^>.^I_J t j- a j-a-2il iJ yjL^_Lll ^j^SJLII (j-aj ijr ll L^itJjLj Jl^JUJ . 4_jJL*JI 4jj-aJi]l 
Lg-La JjjJ 5>iL>. i_iJ I J^e-i tiJLijtj . ^SL!I jjlj SjjLull (jlaLajVI 

jJa C^jL^ (jH-II «l ' a a se * 1 1 (jJaLlil ( _ ;r 3 j_<iill jLaj ( _ ;r 3 JL>.lj jILajij^ (_j^Lc 
j_flj>JI CuJ^lC cH^' U^'j-^' CjLajjia (jjs Lajj SjjSilll jl i ^lAJI L^jj_aX. 
JL=»o I JL>. ^jjj-Sj ^J'C uj j i ^11 jj-* jj'^ a Jju lLU 3^ ^>*^LI 

Luj-Sj ^jLt_uj J J_*_aj t."'K nil tlJ5^-j tl)' t - tJ J «^!l ^eJau-ti ^_^JLc j-i>JI ^jl 
(jl Lxjj .(_fj^>.ij a a. dim i_aJl «Lj_a i<t_u_u 5 |0 = 4 |0 /3-Lm 9 I 0 
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a | J < ^ 1 (jrt_J 4-Ixti 5^ ui C j se * ^ fc*" * \ q\ j_Liic (JJ^Lj 1_4_ijJ3 ^j-s-SJ! 

tjLs i4_L*_u cJiJi 30 jl 20 (J-j-3 o-3ju>. i jloIj jJLaj_L^ Laj-Li£ jJLJIj 

o 2 \\ (j_a g I 1 vj-C >JI (j_a ' * t^aJ *l-a_LC (jj ^ \1 icLu_o 

I (jj^-J o' t^J-* U^*? ^ U^J •(_>'! a uitl ^fl hc I £-«Jj SLjc^j 

JijJl>. jjfc «Lcj^j JLcls-la .SiyJijJ! SjicjjLlII 4-Laj^/l ^ jibj CjJijJ! 
I a I jJa-^a I I aj.aJ L^jl JjCbej 4-iiejjLj ' ^1 'j' a lillj £-aj . 4ia JL>.lj 

(4_u^j) ^j1j-jjj>. 25^L_u-o (jj-^ '3jij->JL1 (j^jtJLi jj-* 3 '*] *'J1 all 

JLjlj L<ij^ ^Jj?E_i_o ^juuh z^y-Zj tjLi-Aj niqv ^Jj I I 78 (j-* 

d J ' a "' <^jMjL2jo ^j^I (jl jjlj LdJij sLi^LSiiJIj j i nil cj!jl>.^! 

*L>. JL^j itiJJj I r Ij o i .i^l j '2 l^3JI in IjJl^I (jjjJI uJI ^-a 

: ( _ ;r Lj La CjLJj^>J! tfJLA 

" 1 "3 (jJi Cr^^' U>^' (J-uij! SLjc^j i^J-^' Cr'l (jj^^ 0 "Ljj^ 
I n t a j IjLi C^jl^J S *Vl O^-a (jr^ w " ' "J^ 4JaAtll (j-a d i ^j" I a 4 U i"i 

• l£>^ J-"^ UVAj Ji>^ Cr^ *^ ' L ^" 
J ta-J (jl i_tj>.jj - La Sa 4_uj/ sLlajLu (J^3 CjJL>. al jJaj IjLA (jl^ ^Jj 
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^ VLls jui2i\ Jsi JTlULs .(jV! 

Ci I j I j 1 a !*)'!'• ^ 1 j _t Sj jj i all j_i>J! ( _ ;r art3 ^LilLij i*LUj 

4 It- i ii (_gjJI ' fl-LojJI jjJs (jr^J • ^ J. 1 "" ^ (jr^ £ l-li3L*-a <J'j-^ * (J< ' 1 

4_JI j j mi* (_5 jJI j -i all ^LtaUl dili Jlso q] (jSUj (j^Laj-L*. 
j<i£.LlI! (j-a el ft-jJu-uiJ i ii I U j U ^ CjjLso CjLaJLi^aJLs . Sjjli 

j i i^i £_a , Lsj La >■ 1 1 tfJLifc j j gla ^jilj-JJJ .jLtciLiVI *Lul i_3JL2Jj (_gjJ! 
»1 o i uLl ^ o i n La ijJLxJJ J j j in w 1 C i I j ' " j-^JLj ij_a_"J1 w 1 C j d >Ji 

£_aj .dilj Jjii" V 4JLILJI Lglabsj <_u i .i_i JajiajJI ^jLa tj -i ^tl Cj i £: J^Lll! 
»l i a all (j-a ^jL2J! jLiiJL^ ij « LaJI 4JJLJI ijJjLdJI Jjj^sj ^It 3 (j-ajJI jjj-a 
(jLa (^LlILij . jjj jGJLj ^ A~A»~'a LjjJaJbj Jo jJa^JI aJJt ( _ ;r 3 La 4^j^>- J-JpJ 
j (jr^- t^- 1 ^^* J-pLj -i^>*J c - ^ 1 ' «°J ta->J I 

. ijUjI^ ^jLukj L^jJI jLtit iy-^^ 4_oLa_U1 ijr 3 SjjLi i taj la 3> 4_a^2a_La 

w I c (jj-^l 1 " a 4_L"La-a jojIj^>Jj <. u i ntl IlA^Jj .(jl£LvaJLi JjjtLa Ljj^aaJ 

. 1600 ^Lc 

(Calame) cU_aVL^ 

4jL^ i4_JLc uuj i^tl j ^ i 'i-v ^Jda^aj Laj_ut^ . (Mulholland) juV^Jj^oj 
cljLja jJI JUitJ ' flUaXl 4JL4J ^ j . >LJL£) JlJJCu J^p-Vl I Jul Jajpej 

-1j_u1jJ (2>^-4_jj .fiLu_u 800 j-^e-i ^j-c J23 4jr 5 (j-oji (2>-^-Ij idiljljJlAVl 
.iljlj tjL£j . jj-jJJI 4-t-tTu t jjjjLSLjljI CjLj-uij fiLLaL_u^j (j I d 1 1 jIjILaVI 1 JLA 

L^J^^ (J~° *— JJt!^ ^Lt-tTo a i \ La ' <a i Lo JojlS . jj-jlll CjL_u£^L»_i (—SjjlJ <LuaL>. 

j^tj (Amplitude) LaIjwoj tdilj '< . .1 cj^Ij La1jl>.I j_Lj cjL>.j^_i 

^c_(-ul_i 5 Lq-uJL 1 3j-i>Jl (jl fiUuLSJI Sj^Lill ^e-uijLi IjLAj ijllLoi 4j^1j 
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. 4_U_U l_£lJt (J^' <>**'K UlJ J^^J-i ^4-lljlJ^£. 

Lu tj La^ cjVLiIo^V! • Sj-^Lua j-^j 4_u!j-ZL*_u! <JjV jJI 0 jla £_j_a^>. 

JjJjJI (j£Uj . iSiuJLjJI ijiejjLl!! 3_LajVl J}L>. liilj <±jjJl>. J-iJa j^j* LojL-u 

jcjjLiJI (j^c ' ^" j ■ '"»""' joJ 4_ujLdl '"'I al jja-i oVI jjlj jjlj^ju i Ljj3^j' 
^ .UVa M-jiJa Ijj^c: jl 4_LjLSJI 4_2.i2r.JI ,j£L!j >tJ , ,i a Mill aLtaJLU 
J^QJ! (j^utj i_£j^i-VI (^yj* Lij^jG 4-Jaj. O I a 10 la * a lLUx-i 4jj_aJLJI j^L=»JI 
La! JljJ -_<£>Ijjj Cr^' J-"*-" I — ■ V ! jjj . Liiaji j-a-2J! ^-JjC ill JL=eJ 

Jl_j_»j (jl ^_-laj ' ■■" ij-a-SJI CjUlaIo t -^Ij^il ^jj>.V! Cj! j_.ij_.lj i^jj>.^1 

j-ij)_)-J 3j-i-»- j» jl2j LaJj LtajAllj ol al jjaj _> VI CjIjL>. I ^Ll. Jj JLs-j 

jjIj la j ^tl ^IfJ Ijlj j -i all ,j-a I J_>. 4-lj_>-3 <_>-3J^" • UrA^ ^-^-^l JL-U 
SL^jJjo taj ■ ul ' aj-Ca .-.I aljIa-LoVI (j-a I J_v j_u_CJI jjjjl I 

Cjl_j_ijJil j SI aj ?3jJ_L.I tfJ-^-J (_p3j^/l '-^Ijl-J-^l J-^ 3 " (jj^ liHj 

<j-u-J 5(jK i .ilL 3JjjfcLa jSLi a J La i *_M J L___3al <j-a 4_il cuLSL^SLII j 
j_uG (jjc, 4_a->-L-JI j_-l_-JI (jl jjt (J-a--=-J,l JLo._aJI j j ■ _____llj . I ->jlj Ij-al dJJ j 
La* 

La-Lu !-)->• 3>-^-> £ ^!-'- a j <^lj-<---J «La 4j^ «ljjt V j_ai!l (^r^- 

i_i_ual jjlII j i(_gjL>JI dULa . Lit j aU j! L^llljl ^1 (_P=J^" Cr^ J^^' lSAW 
jj-U^La (J^Li. SjjLa I j lj 1 1 JL>- 4aalaj j-Al ^Ja ( _ ;r A iJLij>JI (jjSjj 14^1^^!! 
(j-C 4_a^>-LiJI Sj j j *\ II j_o_r»JI (jyJ^- LaLa-i Jj>J (jl I "ill Cjljl_j_La jl 

a I jja-La I CjIj_uLj^ 4_jj>-jL>. CjLjlaX. ii_<£j£ jl J-a^ ^la i ■■ (jyl^- -^J-JJ 
tjj'C" i nj . 4 j i<ij^l Cjlj^JL^ 4_JLi.l J i "'I -J ajg j i4j dLUaAII (jjs 4jsjLoII al i n-v^fl 
Ijljn. 4JLJaj CjLlL*c.j i4_uL^jjJI CjIjLtc^jVL^ 4jljj_<j/ 4_ujL^ CjIjL>.| tiJLut 
» )l^>> Jl>.^4J ^ se ta i * l^>> 4_I^_a->Jt! (_LajJI £j\ u i^- a I jJa^a 1^ 

ji^Vl (jjj, <Ldi.|jJI cjLLajJI al 4^-jUJI cjLUaJI o^K |jj Jl^oJI 
3jj£it! j 4jjUJI iilj^Vl al SjjLill (jSLIj 4ijl«JI ill ji^Vl (o£L»Ij Jjtj i Ijjiiti 

Oj La-j ■■■II Sj^jLiJI SjjjLCII illjo-^/l (jl Lajji^. Jjill (jSLau SljL>. 

Lai ZfiAs-iSl 5-iLkl jJI CiLU^ll j?iililjU>.Vl ^j'^j^ 1 w ' a j-ta-j i ■■" 1 -i 'j; j a ^ 
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.(j-ujV! (j^j ' La ■ uj 3JL>. ji>^' 

J^k***' , ,. ^ ( J£[ L^-La j»uSLJj . CjljILa^LiSLJI ^-iLLa ea * j La.9 

J , ^. A , Lg-Lu '"'I a 'I l CjJLjo La LJLcj . 4-2j^5^Lla SJ^LiLa CjIjI JLa 
^^.3 j^js . <_dJ_j_cJ! I j j I c i La 2 i "~j I j (_p3j^/Li ^ iUi -V'. 1 Lg-La 

4j^>.LLs ^Jb CjL£Lj^£LJ1 ^Ijl^S . 3jLl*_J1 ^j_a I )1 La 1 I". ^ CjLuajjj-*_a 

Lai . jLjJlJ! p > *v (jr^i J ' a * Cr^" ^ q J * ' ^ ' La-La-fl ^J_S3 3j-u^ 

4^j_La LLCa 

<U3 CjJLs. i_j£jSLI (Jj-a-l' j»Lta->JI (jjSLj (jl <j£-aj jl i_uj-2J! Jj^LajiJI t_gj" Mill 
V (_p3j^M «LaJLc (j_a I Jlj>.| (jV (J-aTbca j^lC JJljj dJJj jjSLlj -(^'^ J^^^- 1 ' 
^LaJjtjl 4j3j-*»a ^JlC <jL^ ^jlj i4jl j ' * • ' * (jl c-t^aSLJ (jSLa-i ' aj& 

« ljj>-^/l CjLi ^jJjjj ' f tl * j' 1 * . La Jls. ^1 CjLiSLj^SLII j»tj^>- i_L^-j ^jL2JL->- 4_uiij 
fiG_*_La LaLLajv <Jii-4-i La_ijj .c-a^SLII lj_A <J^>* JJ^J 1jL>. 5>ojLl^JI 4jj-a_flJ1 

(jjSij (jl jjt jj>.V! Jjjuj! JLuIo-Vlj .£LujL>J! 4j^j_a j<u 'Ljjj^S iaLjLA 
jLa^l JLs- I (j^s 43j jJLt! jll jjlj CjjL) (jjl SJLs. « 0 jut 

.t_^j£LII j^>. ( _ ;r i 1 U (i 1 11 "t u^-jj JLllI Jjj 1 .1 njLLu^ ^(Ja-j 

(j^SLj jLCjj i 1 j-o* 1 d uu£l pi Sl> Lcca-il (jjj^jljjij hj^**i Mill (J^>- JL>.^jj 
4j>.^)-La-a (j^Ioj (J^>> CjLflJL>. 4jl 1 <i a <J!jj jj-a 4_uj-a j-lC 

Sj_aLLi (jjSi (jl (jSLaj cjLsL>J! (jLa I ^ c j . i_^!jSL!I »l ulr (_L«x. ju>. 

. tLvjl (J£ Mgj " m i U ^5-1 ij-a jSUI ^ 3jl^>.jji 

J j Sj jl -1 c ^ m-flJL!l L-i-XjJaJI 4_oJJ_l 1950 ^Lc j mi 't i_iLl^ (0-cj 
L"o_L>- CjJl3j l?J-^ O La I Ua-La I (ji jSL!! a I jJa-La I » ^u-uLi ( _ ;T SLt^ jSLlLlS 

4jC^ 1!i i La Lajj>. (j) L_£lJJJLl ^jH^Ij . 3j-AjJ1 (^ylo^J ci^j (J~* ( J^JI 1 a mi 

^CJ . mj^**i Mill t— 4_a^La-La ^5 La (J'C mi \ Q^^J JL9 (jL^ LuJLa tfUm i4_u£^^ 
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SjLc u <Li llj i (JT l>.ljJ! (ji.io uitl at taJLll jJtj Lljj_2j 3 i i .1 3500 (Jjja ijjj^o 

^1 g 1 nil ^1 ^LlILij ij_«j>.V! j^e_J! Jjl * 1S1 il Lj-iJ-° ji>^'j o^J^W c - ! l>' 0 

(j-C ' a «j" i_d_)j^j i(jj-Cj_a MJ-^W C>^TH'j- tu '^'j Cy*""-?^ 

^ »l CjjJLs- (.iii 11 "1 i_d_Jj (jl I JLaj ■ 1 n_i (jjs jjsLi (jljjjJI 

j 2j 1 i_i-)jlU IjUk (jl 1 n'q jSLiLia jj . aJj ^ oljl 1 a-tallj (j-^lj_JJ JjJLii 
(_£jj|j 4jjI/ j! Juo ^yfl S-^' jSLII SjJLull 4j jjLJLlJI 4_utill aJJt 4-u/jLa_a Jju 
. lilt j (_Lta t-^?- (j^J lS 1 -^' *jjkjJ! <_i£j£ ^1 Vji»j-a j eu ■ ■■ aj 

(j! I. 5- 1 j j I j 'j-^-^ i_iLl^ Jjiax J'C i"i_t ^-jj^jJll Ijut i.~i mi^Lj jls cu£ 

„l.tU.^.VI 3j£^a ^J^. Q^Uipju V (jjj<liitla . jLj^toJLj SLLlaLi. jLCa^/l ajjt 
aLlaJi-Ll ^jj_a_i (_£l w a a . LiuJL>. L^Xa CjJL>. La (jylc (jjjjsjliju ^Jj i^j-oSLJI 

L^jljl J_a jj^LjJLa '-^ * 1 i i^l j£L11 a j^>- j $ (jl ^Jj"r**i 1 11 t 4j| Jl>o ^nm i"it1 

^L*a c-i^l jSLtl Cjj^Jat I jlj . I j » " i^jJ ^ 4j>-jjJ aj j » 1 a jjJLtC (jj^"' 1 11 L$jV 

(JLnJLvl (jl 3 tj j . . la \l ' t_aj 1 na ijLJlI! (jjs cjljji^ L^ml ja <_ 1 1 n -»■ 

M .Vaj i4jLil! JJ^ j-A 4_u-u i_aVI J£ £-a La a at lalll 

j-jJLa J-Aj ijjLtJJj jj se-taJ I jj_a jj S[ a 3j_AjJ1 c_c^j^ (jLa idUj ^j_c 

jl w S[ ui_ajSLil-ia ( _paj!Lflj (^jJt i^j" uiXi c_i£j^ t_ciJQj La_Lu ^ ^jj tt * 

(_g? *Lj-a JU>-j-J . I_ljj_2j J'C i"i_i (j\j>.jj JLi^JI (jjs i4_La Cj«L>- 3j_AjJI 
t_i£j^ jl t_u j-a j_a I jlj . 4_La t_<^l J^ jt CjLuJLa i_3JLflj 4^LU jjL^a 

LaLjI 4l«j>. (JLni>.l (jl Li^ (jljjjdl (jx. L^aLajJ 1 o^ 3 o^J^' S-L^ 

(_LJj (_gl tiJLijt (jjijjj . Jjlj J-i^- (jt 3 3x.Lu/ 24 Jjjlaj £ ^-i^ ^J^ 0 

i«LLiji 3500 (_Lia . ■"«! jl i a-iAllj (j^lj-JI cjjjl>. jjI jj 3j^>a jj ( _ 3 j>. jJjj^. 
3j-AjJ1 c_<£j^ ^Jl j j mm jjjj-^-LlI La j^Lj jj^j fiLa_j jja 0 1 Laj taje^a 5 JL>. jjj 

(jt 0 < i i i '^ j ^ - j - L i-a <U-a JLa ^jdl (j-aj-tl Jjja La ^Jl jjju jtjjLi ^Jss 

jl J's i"i (^Ll i(J_«IL>J,l Q-a (jjijjj ^ ^ i_^£j^ l_i_lj-a (jjs (Jj^»>J i_i£jS1II 

jIjJ.1 (jJJ 4£j^uJ Jj^JI LaLaj ^^Jx \ jljiil I JJt ^ aj^j. g^xtaluiJ 

.dLJIjj I jSLaj .Sj_a}JI c-i£j^ 4^ ^gjJI Lij^2j JjsLCJI ^jjIjJI 

J_»_> La-aa l_Li i»l nlr J-^CJ .c Laic L^aji^ Sjx. Cj I j i 'r-ij~a jLa 1 1 ^ j 1 c j 
jl_SLa^/1 j 5j (jySUj . L^jl j ^ se i aj dim nj\a ^qJjlII (j^tj • 4j*_iJt_t-a j-;tc L^jl 
^^a Ijjj/VI «Lo~Ll!I (_L<Jj . tj^J- 4aj-ca CjljLpi.1 J-^*-" (jl l -r t:: ?^ 3jUJL>JI 
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Sjj_2il [jjl aadJ LLaj 4-iIaL>. Cj I J i <ijj3 (jl (_jJ3 Ci i njt i n'^aSLiLia (J-o^. 

I jJjLs. »l air A^-mdJl I j£. J (jj j-JI (j i-i » j 1 1 (jl (Jj niif ^ cjjIj (JS! i"m 
(jita :<iJ (jj j^»JI »Ll^2xi uVI (jx. jJoJ joijtJLa .JjsJiJ! I JL& (jyl^- jw i n"itl 
^1 o "1 frVI £_Udjj (jl (JJcj ' "" i ^i>^' C^jI^ I i j rt 4«LlU2ijJ3 (_£l (j| dJJ!i 

Ij^al (j^SLj (jl (jSLxj 'LajjJLl j-^c jlSLsVl (j " i k (jLa I jiSLtj i LtLjlj_a (°^-j*j 

(_yJJ l£JJ-U (JjJ-JaJI (j-ujj 4_&L!j I nil j! 4jJijl SjJI Jjl i nU ^ LjjLc 

1 j_a LS-j-uua <_Sj_«_) V (jje_ij <Lj-a-L«_ll jj$j>JI (^ (jli*-a 4J (j^ijjj '.Sjijjiil 

,3jjJj>JI 3jj_*aj>JI jK^Vl I 'ojuZ&jum 
<_<£j5U| LajLlIcLij . I j".'al",Cj L^aj*j».j (_p3jV I ^ 4jj£ (j-»"2J 3j_d>jJI t_^jSU 
4 j i",r> I il_<s_a .(jlsjVl Cii-I (jjJ-3 SjUlJ Oj_ilcl JLlS i^j^l (^Jl c-JjjjVl 
SjIjjs. I j Vjii«-a I j-^j i a Lj^5^ 0_J^~* (l)^-*- 1 ^oJJt t_i£aSLJI Llo-I 

4-aj>.Lj J-is- I JJ a JJ»- JJ (J-Aj S(j n a i"itl (^J L^-i-a i_ Ijjil L#J^ (_psj^/l (j-a ^LAs 
J-fl>J SLg_L£ i.". KLj j a >JI o j_A (ji j»l i L^j 4_uLUiiII ^1 i n-vVI a 'I i aj 

$3l_o*j Scjl_la_iJfc_aj S(JLo*j S(j-^lj-j I JL>. JJ 
^Lc (^jj liDjj jAJLc. jjt t-Jj's i uloJb 3j-*j-!l (^Jl jiaj (j^aje-ui Jjl (jl£ 

(jl j j 1 j tLg. ■ la a. i^_o^Lo (_gl (jjs l_al_«j (^Li. (_j^3j_S (_p_o LaTjj 1609 

(j-ajj9 (^jJI JjjJ^J (J^La (j_a 3Jj^tj_a j o 2 11^ d allse a jl jisi (^b j j ^J 3j-AjJ1 
i_j_il_>JI (^1 OlJJjJ! L-u-Cl (j^-SJ ^^H 5 "' J " * ' O^*- 1 ' a ' ' ' , '." ' J 
i_xjl_>JI i I l a J I OtjjjJ! i. i I f I (jy^J 'Lfj^' Ljlj-t-lj jJ! (j-a (^Ijltl 

(jlsjVI (j! SJjLaJ! j la III LlUs^c. i_al uuS^VI Ijutj i L^Xa (_gjl gill 

4jj-t-a_JI CjLlj's i nl**(t1 CaJB I t jlj . (j_uSs_»JI (j_a_jjj t(j n <i (Jj^>« JJ^J 

) S a 1 ( d 3-iSjJI Jj i^iLqjJI j-u^j L^jjjijj (_gi) L^s-jjJaj £ ^j J Cj-u-o^jj 

>."■ 1 « 9 l_a-a (J_Ui3 1 (Jjloj (j I ^JaHj_uj ^oJ L^-tSLI J . 3j-AjJ I j^cj ^ UaHj Lj Ca^3-j 
LaJLt£j . iULuSU I ^jjjlII Jva d !^ . U i ^JaJLa i_i^SLII I J^£i . a-J-JLL CjLij'C i nil 
. =La ^jlC I ' « ' a (j n q i"itl JjIs *^ 1 (j-^ jl ^ JJ-aJI ( _ ;r 3 jjajj 

. 4j3| u"&\ (j-a (jjJ-9 Jju (_^JJ** "^J^J^-a (JO^ 3 (*J?»^^ ^^-A c_t_j^jj (jJ^-l 
»l a I « II »J 3j_AjJI i_j£j^ (jr^- *(jr J -" L5' ^i3J (j -0 (j^ f^-^ 
(^jj ^psj^/l JiLa tTl'n i ii a I (jT-U i n (jl jjt (jJ j La^ ^I~imiiiI ^\ 

A * ■ ^ > (ji I i . tali • ■■! I jl i(jl_«iJI I JL^j (jiLSjJI (_$JJ>- JJ3J .(^jjj^LII j i ajtJI 
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.«3j-AjJ! ^jji^. 1 *m mi (jl i V» - 

(.S^JalLj V |jLt» - 

((S^^jjlJI aJJb lJiJLjj p^a)> - 
. « jLj^QJLi i^LL! (j-a» " 
((Sj^pajVl ^3 t lC (j-a ' 3j-AjJ1 ^^tc 1 1^ LJL (jjl » - 

. « <_d Lui jii^ I * La JL>- _jj 4j V » - 

.((S|jL>. 4_lLsjJ1 ^jT^ , ,.tl Laj t^c-Ia-uill 

L^jjj ii- < j < iiL«-iJ1 j cjIj uu«1I V I jLsii '"'I « S '" i ■■ a lilj 

. LjJ^_j_aj L_Ljl_cj_] ^ j p_JL*_a j j flla ^_L4-J < > ^-11 3j-AjJ1 <■"■ I H^f 

(jSLIj .^jjs-I (j^Lol ( _ ;r a 3Ll>J! Sj^s £_o j&j- mil LuLa ^LilLj i*Lo-l (j^tls 

! jj La I -JJ^eJ (jl (jl ' "_' (j! jUI La-& JjVjJI joj^Sjj i4jsjLi CiLlLu 1 1 

(j_a ^_Lt-£5 mi ^a-j (J_a-«-I1 (j-a 3j-AjJ1 cLjlj-lLs ^\ 4_jJLjJL>. 3_}Ltil (Jji Cj^L>. 
SLLaJLa (jjii (jy^II ^ ^ Jj) J ->tl 3jj_5tj3 yXJ l£J "' i ii a i » (j-a jl ^L>.jJ! 
^1 * mi j-a-i La JLulS . 4-a-I^-La CiLfll i u a \ $ *j « < a aj ^uLiBJi d o^**' ' '■ rt ^ jjaj&J 
i5jj-jrt_a ^ t j^-^u 3-a ^aJ (jj ' ^ Jj-^" t^-iLtJ! > 2 1 ^ J < ea II (j-a (,5 3^ 

i_ajJaJI I i a ^jlj'jj i a-iIaJLi i .j ^Ij ^ ^ O "J~ a w H J d 

(jjJJ! ,j_a 5 La-aie-La oljjjj (^Jl (j-Jj-U *J i^ilt 4jJL«JI ^ CjljJjJjJI ^ 
Lul LxJJ .j-a^s-Vlj w ^ 53j illj j-Aj^VIj j Jaj.Vlj 3jj^'_5 'o T ' ' .'^ 

(jjJJ! ^jLi- 4_jJL«JI CjIjJjjJ! .i>!j_i (_gjJ! I a^iIaJI (j a j j« i all p i u-2JI 

fibl 1 a If ' w uiAJLxll (33^ '— ^H 1 - 3 ' gtgliaJI (j-a JL>» ^-1 < w » uiAIxll 
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j ' j (j^Jj 4 i _ ;r Jj-a j-lC ^-^J • t — 1 JL>^tJ-^ C.t- L 4-lJ 4 La w ^-^^ r*J L^aJl (j_a 
I j . 4-jjLjj^SLI! 4_ojjiiI! Lj^LJJIj (j I IXaJI (_Ltc_lJI 4iaLu/aj 4-iLiii? 

LaLi 

<U3 J-^-jj Lgj-II i_Sj_LJI ^1 ,5 ",1 1 ol jjij^JI . (Gamma) 

O-fl uig^l JL3j . i— i-JaJI j^yfl «lj_a->JI C^>o sLkjI/^/I pin 0 , J->«J j_«j>.^/I Q^ill 
' ai> Li_Li£,Lj tflj-J V t^J-11 (jLdl 4jr 3 t j-ul I n-fc. 3jl^L>. (jjjLjJLa ^jla^j 3j-a (Jji 
i*]Li_a> (jL£ 

o>] 5 ♦ m.VI i a ^Liw J £ Oj i 4^>JUIi Jiljill oUilj 5lL?Jj>J,1 

jL>.^olij3 *lj-4_>JI CltJO d * M'^M *ljj Lot • (J*** Ul 1 *ilj-a_>JI 

^lj-j| ^-iJ^-^J-" oL>.jJLl CjL«jI/VI j^usj>-j jj^IjJI CjLj-jJ. jjj/IjJI 

<_ u i n_ij . dJLLill ( _ ;r 3 L$i£ ^ JLy" i n"j iSjjl i n" a 4_ua-fl>l L#]j i g j i a 1 1 (j-a ^ a b sc a 
(jjj_a-2JI» p mall dJJjJ SLiLe-aj Lujila l_LLi£,i (_^i£. sLUsjij-iLU JjJijJI 

.(jJjJkl »J 1^1 II < fTjU 00^. jj (_gjJI «(_^>.j^ 

(j-a £_aj (jlr JLla (j£. jjiilij CLu£ O i nf i «j i uLj-aJI jL^ 1844 ^Lc 

JL^j . S J-lkjJI <_^1 J^JIj ^ ^j5c_cJ1 jLli-La . Lajlj I xajc ^ ^ a jj ifljjtil 

i^LLo. JljJI (j^ijJ 4jI Lxjj 1 1 JljI J^-Ilj j^o^c-iJI tfj-fli Jjlj-J (j-I Lui ^li 

Jl^ (j^J (0-1 • ^ J 1 "j" (>5 f'j^ - ^' JLfl> l_4jlbjj ifljJLA (jl I JlJ jiia 

f.1 Jiti^l (j^u 'Ul I kAj^ l ^jix ol^i^ 

j_i^jLl«JIj cjLuj^JLa . 3 j_l«_JI ^1 1 n-v^U ^^LuijSLII t_ijiijlUI jj jl»hJ i a-ilaJI 

i»j II (j_a d ri I " -e-a Lll^Jl jl d rih-e-a CjIj^jj q r-i" aJ 4^ JiiJLl ^LcSLLauSLII 
(j-a (Jj^s-I (j^Lai (_Jj^>.| Ljl_i^>.|j ijjjjj.! p i niitl LiLo-i dilj puJJ 
Ijus-lj Jiaaj/I I ta 3. (jl J_><J i_4^lj^LII JUs-l ^j>. ' a-ila (j-i^ IjSLflij I LilaJI 
»j I Lta^tja I (_-t-j-m-j g-j LcaJI 4_l3 JLaAj (^jJI ^ tjl^tl Jj^iJI 3j^_t-£5 (J^-4-i 

(JjLa^J i U ~w (_L^ (jij . j-i-l p-ILc *l j_fli j-i^. j J i-a till "JX)" 0 (J^-* - (j " 1 '"'II 
«Lj_a_j_Li d o * ^ * 3jLa (JSLJj .CjljjJI CjLuj^>JI (j_a (j-\_*_a ^aj (j_a <>j ' i a a 
3j_flijJI c-iliali (_j-3 3jlaj*.jll CjljLiJI ^_oj JJLaJ (jl (j^-*f Cr'^Wj • W *jr!- 4 -' J 

(j! Lkj| Lul 
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j ' aa ** 1 4_ujlI1 (l) (j»a d J ' luLal lii-Ll ^aj*_Lllj :( ( jjj^_jJ_A (^Lio-jJI (j n a <"il1 
olla (j-a *j-UaJI J}L>. (j-a cJL> - 3jj*JI ol J^*11j lajJiDJ^ ' 

4_^l2j jjt w flglaJI Jjl^tll! (jLa I 1 c j . L^jaSij (_^<-II (*_ 4;: ?-^' oljLiia 
Sj 'I '"■ i (jl jJb u i ui it JLj Jljj (_£ jJI J-a^l • J-sejjJI d j uiJ 

. l*n i " VLlLa 

(jl i nil (j-a (jLd i4jalajJlj IjjjiJLa 3j_fl>jJI <_i£a£ (jL^ _^Jj 

(j_a O-jj^j-I (jJLjJts J-lLjo ^ -l! 1 c Jji (j^Jj . (_y3 «LU 3jJe->l ■ La j La 3. 

jji ij] (j£. 1 a i^ i d («J 1 Llj>2j 1920 ^Lc ^ (jauJjj Jxa- J-us j_a 

j<u . j-sj-lU (Jj^jJ! cjKjIj 1 nil jLuL (j-a ^LcVI ^Js L4J ■ l-^j^" 3JL>.LS 

(ja_)j£LJI J j i (_yiLj (j-a ljL>- Sjjj^ CjLui^ -^a^J Cj*" *L^ > -« «L_u1j_} '"-^ ui^ 
JlJ>oI c_^o£LJI £ La (j I (j^r-**i u i n i »l rtUII ^j^* l (Jjt^* m£J-JI J-a^t t0£>. 
Sj_flsj_II ^_La_m (jLa ^LlILij i(ja->j^JI J j 1 I (j5->^ ''''jl ^^JJJ^J^i^W 
i_>£jSL!I I jut ^laJy JaiHI Ij^tj 4K i_4jSL!! - U^l (J-iL>. ^ 1 I ^ I 

£j_fl> (j^/ ^a-jJLlI *^- a J^-^^r 1 ^^^i ^ OAJ-^"^ *l a lr g'li" 1 nlj ,<ll^ 

>La olj La a (^Jl I JL3 (jL^ «U.I (jLfl ^LllLij i ljL>. SjjLi 3j_o.Vl 

'"'tj 1^ 2 1 1 (j-^-Ij .^LLI jLit_J <Lta-iLaJI 1 1^* j La^>J I ^jiax-j j"^' L^J jj-oJ-l 

g| _i i oj-g. uiS CjI j Sjjj^j. »l i""i i ii Lj La-ijJ . «U,Lj LjK w Laj a i_^aSLII (jl C^-jl 
CjI—ui^ -^^^J i. m i n c\JLLa_La j^t.^ d i nil i(j nKII j^?ej>. (j_a 

(j^a j^till i_aJLlj (jl LiSLa-a (j^-J j«J J-><-II J-uj^I (j-iLi (j-a ljL>- 

^jUal JUlS i^LULlJ i^^lj^ «La Ja^J-J jljll «l_La_i^ i " . . I Laj (Jj S(_gjLc *La 
. 3j_flijJI t_^£j^ jljAII (^JiJill *m (jjs I Jl>- JaJtsc-A JL>. 4j| 

CjLuoIj jJI (j_a 3j-AjJI w <LuL>JI Cr^- J^i - * tjj' ^-)Lj ^oJ 

. 4j^j jljjl 4jj/Ij jjl (j^s (Jj j_aj>.^/l C^»oj (_yJjJil i_kjlaJI (_£ ljj>. (_y3 sLLfljlaJI 

. j-ja_i-£aj 31^1 La_a j^l * j Lgall L_ol_LO_a 4_aj-a (J-aju ^ ^j^ljJI * JoSLj-ailllLs 

4^LLaJI j I JLia (Jja- 1 n_t cbLs (_yILlILij i»La-uJI ^jjs 4j>jj/Ij cLalala (jJJ C ^-JJ 
CjljLii/^l (_yl^. (jjjLllLA (j^c-ij .(jm-a (^OJ^Ij -i-i>^ O^J^' Cr'l (j^' 

(j_a 4_u_u_uj ^JJ ' IJ ui ill CjLLal mi ill ' ailtje rt (j_a i." i ♦ i 2 (^^-11 1^>^J1 
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^1 i ii-v^fl (J-«-><j lij^*"' S JLc <_jLixjil Ja. _oj (j^J • UJjj ^"'^J <icl j^M '"'I taac a 

I jut (jl ' a il^l jJL3 3j_*}J! c_<£j^ (jJI lSj^'j t-jjSLJj 1956 ^Lc ^ 4a. j 

I Jaw Lia-L_u 3j-&jJ! c—t-Co-C i (joa" ^jLiIuj 4jr fl_L^>J! CjLu^M ^La. ^c-> . I Ja* 
^ ^_jJLl! Cj JLoj (jy^Jl « Ij-j_la*,» 4 1 1 ill ( u jj-a 4-lLl- l £ ^ i i i 1 1 f\ L^aAll 4j£j^a ^jjs 

i_sjJaV 4_<JI Jjj^sjJI l-o-i-qJ (_gjJlj i^^yjia-JI ^Ja-mJI (ji^- oia-jj&j isULuSLI! 

Jia. _jj . 4jj&V SjIjjs* j j 3j_AjJI e-i-Caa' (jl Li^j-c l-U j-ij . 1 1 1 >i j I (j-a i—a-CoS" 
.j!^_flJ! i ^ r JjjtX1 ^LU jj_a d)Lla_jas_a ji Ja-dj ^Jj j| t < Uli * 5 ***''■■ rt I l_JLlA 

jl t( j ,i q ."ill jjjs ^jLUI (jjj-U » j <M1 i>!jl LjLa L2jju-a cttP*' ^^jux. 

j^^JLu: *jJ-aJI 4-*-<il jGj-i • 4-ilx. (j n'v ij^Lij^S" ^1 j i .-■> a jjjs 

Liil La oJsj ( _ ;r 3 I jila 'JJ# "iXI (J^^rA 3 ' (* (J-*^ '«LaJ-2JI • (j 'Jf 

i ! I I" j . 4jJI j taJLi (_g jJI Mill (j^js^ill (2ruJI I J 1 1 ■■j" 4 _ =r ILl 1 3 < uiVI SJaL-uaj 

S_jjjJ ^Jj^aj V L$j| ^s^.j (_5-l^ '0^' cr^ 3 * ' * ^ "^** o' o^- 4 -^ id j»j 3j_SLa 

4 j 1 -sJ I j jj_j_UI ^_a^>o (jj&ljJI O^^I! (jy^J <LqiIax 3ij^, lJ £ dLui/VI 

<2jL>.jJ,I (j-. j") ^jljljJI dliill jai^. (^Sj .SjijjtjJI ^1 i n-vVl t jjiail V|jl3 

La_^3j . I_ LJI Jjjjj (_p3j^LI J-a D' 1 ^ ^ 1 "*_' L? 1 -*-" SvAvJI 

fiLaLfljIu tJj^J l_A^>.J 3j_Aj-JI ^ j-^- O^- 3 i^-)L>«3-ll (Jl jla I jj-a j-jIISLII jj-ajtj 
(jl Sj—ti-Vl i>J-^J (j^_aj iS-j^jjIjJI CjLa-jJll 4jjjjj ^1 4 j i nilLi LaLa-i 
^-ta uiJI IjUk (l)^'- 0 ^' (jSLIj .i_i£jSLII ^la i ■■ ^1 (Jj^sjj L^Sjjisj 

jj^La^/l tfjufc jjLa i^LlILij iCjLaLjoVI j-j-«^>- [^jj^uu (J-«-»j 

^js^La 4juLLa (J!>L>. (j-aj • Sjoj jljJ! CjL>.jil ^1 cL-mlllj JJUj 

Sj_AjJI (jl j^Jaj .ojj^tA (J^a- 4jIjjJ <j-aj (J^W^J t-iS'jSU! ^jj J^Ia 

' aL>JI (jJI JJJJ 4_iSLI i\u jgj I Laaj 243 3jl>.Ij 3j_a jm i"itl J^a. JJ^J 
i ii a ."ill Alia-lll (Jjjs-VI c-iS'ljSJI J-J-aa- O^JJJ-! (j-ua"L«_a oLaol (_g| 
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t-JjJtJI ( _ ;r 3 3j_fl>jJI i_j£j£ (J 1 "! '"'tl (jLa itiiljJ 4j*-ujj . ( _ ;r L>.ljJ! 

. L$_t_jJLo (jj-^>* L^iL^Ua 1 J ' J I Lo^j 118 4j3^ «**i i ii a Jj)j-Jaj! ijr 3 c_t_Juj 
(j^-) La JUX. d ui-dj 4j>. ^Jl LujJlj LJ J ' 3j-&jJI (jl LiLI j jj-* fft-^ * lj 

i_i£j£ j^Jij (jl (jjs C<-i£--4-i 4_lU3j^/I 4_uj)L>J! (jl • LL^! 4ia-2j u-ijjsl 

L^VT 4jl 

( _ ;r 3 3j)^>.jjU (_jjj>.Vl aI i ii-vVl oj-*^ (JJ^J 0' ^ ' ^ a 4_cuu 

.^IjuM ^^Jl f Lta_Ljl 

CjLi^'C i nil 4laLt_u^j Lol 3j-AjJ1 c_t^SLI 4jj1 j^-t-a (jr^- L*aa»Jl (jSLol 
4_jj£j_o 3j)^>-jjs jl ((jlsjVl ^ LgJ Jt^ljjs <L£j_a) 4-LUaji 4jjlj)lj 

(_2-Lc. 3j-jILa (Jj^J) j i j L^aJ I 0JL& j j laj . 3j-AjJ1 <J^>« JJ^J> (j?"*"^ 4JL_uj-U j-u^jLi 

0 j_A JJLc . c-jSjJiL! Lj 4_i_iL ea£ aI i ii-v I a I J taj a I JuC 4-«j>.LlJ! j_<L>J! J>3^-J 

1 glial 1 ojj Lu-uj 3j-AjJ1 (jl '■^p* 3j-^-^ (j-° <4jj-sJL11 < - ) I * 1 1 

t Ja^ se 1 a (J *s i"m 4_Lss_ua c_^^SLI1 j C)^_9 * ljL>. j-uSLII a^-a-C (jx. 
jj 4. , ^ tl ^ JiLtcjI (jJI <IjJ>I 4jJL«JI ^JajJI Sjlj^- (j! (ji^. JjU (_g jJ! 
t_gj 1 11" (jy-i-JI «Sjjj*jti! » jl sLajjdl J)l jJlL^ SJjjJa 'Li-i-aj CjIj-i^ (Ji>L>- J-y 

1 ljI 3j JL5=_La ^eJa 1 tJl 4jj"1 i n a * LlA JL>. LiJtjj jG CjL>.jjLLI1 

LqjjiJ 1 1 Jl> i u3 (J|j^t_t-a iC^a-uJI d 1 ■ a & ^Lajjl (jrOj-* L^-Lajjl JLjj-J 

.Cj-uj-Aj! 4-3-9 ^Lo3jl (j^- 4^.Li3jl Jisj V (_Li^>-J 4^^>L«j(J! jjrt^lj^JI (_>^a*J 
(jj^LI i^j_lJLI1_i 1 11 II ( _ ;r i LoLx-i Lxaje a (jL^ LiLc LLaLol jjVI i5j-J 
4j*.jJ) (jl 4-iSI liaAll CjLi^jJIIj jljiljJI 4JaL-ujj 3j_a JjV 1 " 1 a uu^l 4^ejs^>Lo 
(jjj|_j_2JI Laj^Ij (_gjjj)ljjl liiill plr I j seqJu 1 i3j_flijJI , ., 

1=wjJ 900 4jjla 480 ^ 4jjLa^JI 4j^jil SJaLu/^j jLiill ><iLd! 

JaJLUaJI Lai .(^j-La (j>2 (jr^' ^j'j^ 5 " i ^J- s (J-° Cr^' 1-5' ^^-44>4^ (j-ul J<i <U 
Sjjs (j^ < 1 n" 1 j-j^I (_gl Lj_y>. LtaJLJa 90 n_^jSL!l I Jut ^e-ta 1 ■■ (_gj->«JI 

(^JLc ?L1I (jjj jl JaJt-Lla (Jj)L»jj i Lcuajl 4_i ^ » uU (^J-JI JaJu-aJI (j_a 

4_j_jl_tii3 4_i^^o ^jjta_u_u3 (jy^-Ij . d) Lta_j_>JL I ^Ja_*_u Cu_>o Jl>.Ij J-f-* jlj^ 3 0 c 
(j^SLj (jl i ' se * i3j-_Aj-JI ^Ja 1 (jyl^. ^>L_J^la 1_jj3j 4 <a j 1 1 u w 3 u (jl 
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^jjl O 1 . uj? (jH-Il 2Lj^jjjoVI J ^U-U^J 1 till l^AJI CjL^jJLI JJL£. j-Lu 

e. . (8) 
1j-j_Ll3 £jp jj-* (J ITllLu.3 j_i_u (j Ll_u 1 Jai3 (j Lj_i£j_a C<r. 1 tail - 1 J . 4-Scla-t-u (j^lc 

3jl2ji_oj ^j'j-i 5!iL>.5 *1 jlaLSuj (jl ^-j-Laj - * LuLs kU-jc ■■•*'< Jl 

(jj I «Lj_i llU 1 ^JLq ctLo J-3tJ ^Jj-I I «Lc j_<_u C-i_o-. i £ (j-* 4 LibJ 1 d 2 JaJ 1 tjr ^ 
ijr jl_j fiLlLL 96 (j-* Sj-AjJI j^>. i_£lJL1jj . cLcL_u]1 ijr 3 ^Lj_« 220 

fiLLJ^ ^Lui^ ^Laj (C ? 0) jjj^LJI j j , ,.<! 

. ^j^_lLLL) *j uuC jj-* 0^ Lh* L/^' J - ?"*-^ 1 JLA ^5 Sjljjvjjj 4_u 1 j JuJt^jj^J 1 
<j ^1 0 >J .j-^j—o J[j 1 se a ^j^o ^ in nj J £ ui J fiLiIJ_a 3j-AjJ1 (jl cA^J 

. fiLLo 

IjILa jij^ (j\.*-\-<-u J-5eJ ^Lajjl (jji^J i4_ujJLl a^_iAJI (3-5^ tj^" ij^-* 4 cr^ 

60 ^Lijjl ^1 ■ ^ ±4 1 LoJl^j cjLljjj>. jj-o LilJ_o 1 Li 1 1 1 •^>»- J 

j LiJ 1 JlJv , ^ j_Lt-U fiU^SLL 1 Cj Lljj^>J 1 Ltia J-J-A j Ij^Cli-u 1 * j^J^ 1 ' 

3 iU ^ 5lLi1^ oLi (SO) ojj_i£L!i ju . u$l ^lib l^jj-kII £o>U1 

^IMfl iLiJLLA J^^JLl ^LiL 4_ulj JLTeILJ jrip uJl ^j-* ^^L^il UlAljJl 

p La sell *j j-SIu_uj p3 t < " ) ^ La 3 l ^"' < ^**' * (^jJlj i^jj>.| 3j_q CjJj-jSLII 1 
Jj i n^t jjy-i^i (j^l i '-^ J ^ V^ssILo 3j1j->J1 jjjQj d , >. A 4- ' 1 1 CjLcLfljjVl ijr 3 ^LjjIj 
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.L-^jSUI g U,,. 

{^^_>JI JaJLLeaJl Q^SLi l_t_A jjJLJL£^ cUSLIj i ^/*'^ j^>» (jj-JI (J-t^iJ cflt-o- t4-3e-ia-cti 
uxuU (j_u_<i_ilJ 1 j i ^eJa-uJ I (^J-i (J I ^* A , ,. * V jj 1 j-J-j^ 

^ j *>*t 1 j»u£LJ 1 ^uSLt-bj jj_u j_<_u_rt_a (jSLtHiJ 5j3 lli^ j 1 j j-j j->J 1 J ^ ^-lC j I 

.pjLc. ^jj 4-uiaj V 1 ^j_j_i_J1 jj-a ^j-uSLt-b Li, L)jL_u_a A^oiJI ^ S Ja 
3_aL_uJ1 CjljLiJIj 4(j^>.L_ujM (^j^-JI JaJLtiaJlj 4cLlA^LI1 3j1j->J1 £-«J 
L^_<j_4-o1 (J-ILa Jj_u V 3j-AjJ1 jjlis ^(jj-^u (J^ 1 i Lgaic * l£J-I| j-<jj>.V1 (j a j ^j II j 

^ 3 t L-OtiAJ i p *^ >J JLLU13Q Lfl J jJLl <_<->J 1 |j <j_4J J_Ll3 ^jOJJ-C V 1 

SLLaJLa Jj S >■ ^jj-A 1 g-ScLa-iju ^yic. (j^^a^M .J - ^* * (jLa Lj_A 4>j-i_L4_i LuSLcj La 
dJl—LAj Lufe LgU je-lj i4_u1 JlCJ 4_LxLj3 Juki mi aj ^ 1 1aj * a <La_C Lj jj Je LtatJ 

4_uj_a j_lC 1 ^ *C tj 4 jj>. I c_4^ ^ *— J * ^ J J 7" ^ ^ * t ^-^J-^ i '-J^LILo Li L^j 

. (9) f L^JIj, tf ga]|j< ?ijXtl j^J! .. ,,,„ , i;tu„ 

(jl ' (J J S * rt (J *C i"i i L^_ua1j (jVI jJLljj . 4jjL^ 4_iLl_4_j 3j-AjJ1 (jj 

H J-aLjiJIj i_ajjSJ! j_uQj! (jj^Lj <Ls&lxm (jyi^- 4jJL«JI 3jlj_r»JI CjLj-jJ 

^ La i "tl ^1 J i ajj i^^j-l! -j .'^11 j d j'al A ,^,11 jj^j ^Usj (^yjt (jr^" 

4 j 1 m ."ill 4jljI/VI (j uSLc JLl»j 4jLa (j^>-Ljji i_j£jSLII IjUt ^eJa 1 ■■ (jl LxJJ 

L^_iLa j—iiSLi (jug ."ill (j-a 4>jI Sj-ajJ! (jl Lxj <j^-!j >■< . ^ A 1 1 ^JJ 

d S La * rt ^5 (j_u_jjj i^1j-<j_>J1 C^o ♦ miVI 4-ALaJLq ^5 cLu_u_uj ^JJ ' a * ^ * lo3m 
flil jlitjj (j^jj£LII J j 1 n'C? (jLs dJJi • ' k-iIaJI (jjs (^j-U * J-LtaJI 

^La I till 3jljJ>. (^jJLlJL] ^_JujJJ jlf LflJ ^""1 * (j ml Mltl 3jljJ>. (jL3 4^lj-*3_>JI 

» 1^ 1 h*m (jj-^Il dtr»o d ♦ 2! (j_a 4i_jl2JI 4_uiSLII Luj-Sj Qj! (j?^* 

LujJI ^ aglaJI ^" t (_gjJ! (jug i"ill jjs ii—kjjSLII I JJt ^J^*" 

L-gj^ J'v i"m I 1 '-"j*; LiLSLa 4_i^ (j^. ' a ui^ LJ jjLsJ,! jaJLtJI (jl JJ-jj 



85 



S-LjLjj-J! j-JoL-u^l 4^:j_«^a_a ^ ( >-La!jJ>J! JLUjV! (jjs jjS£-JI LlILufcj 

. ^-I^scj La ! jl i<Lu-uilJI 4_L>J1 i l_u£^^ jj-^- ^ <* 1 *" t— t^t_i Lx-«» LUaj t 
. (jjj-il J*C i"i_i LIU «j I j . i 4^j>.j ^L'T . 4_uj/ 5500 (j-o ji^l (_)_La £_u^> jls jUj/I 

Lai 

(j-o Jjs! (j-Sj - J- 1 - 3 - 0 <j-° ^ ^Cr?" ^ LhW>*!^ l -^J J " ^ ' 1 " a *-~ : ~?">^ 

. j in _t I j K J^>j L^lLc cjLLjSLII cjjL^ 3JjjJ.I ^jut 3 i < » 4ia 

I i a. -j<Z Ij , r, U • i ,~A ^jl. 1 1 Jjjj ^'"J*^ ' . '^J^ (j U* (JmoJL9 *j ijr^ 

v^Liill Lai (l l} ^ ; ,„ll l^Vi ^llo o^jVb a /.i l^AJI ^1 ,,,-wVl 



i- Mint Lisjl iijjcj jLojJ! (jLa iJjI ^"llj^U.tl J^lUI Ijut^l 4iLUs^Lij 

1*1*1 (J-a-C cLailaj tfLaj ^utJL>.| (jL^j . 4-<LI JL^S J^JI _J-?Ls 

•U5-^-?^ 

t Lajl oLiLaX SJ^Ljj^j JUjj jl ' ajej ^jL*!!!! jLajJI ^Ir i^m uJI 

IjrS 4^j_>«JJ J-iall J 2 i ■■ (jl JL*>o !>LiLa t_i^a^ ^ U' 1 * : ^LjLxj 

w 1 c j ' w a-laJl 5^ J-iS Lual 1 tl^aSjj 4jjL>. i*Lj_o ( j-* 3 jL^-i lj cJ-JJ ' "J (J^^- > * 

( _ ;r a J-><-i L<i£ i«bJsjl Cjj>«j Lxjj 4juLlI! iLxjjiill jL^jVI LjLSj ^jj_U 
OjjjSLI! (3^^ ^ i' * ' "* *>i-^ s *t!-' 3 ' _S^*-Jd " lO" ^ *r~3^ *^- 1 '-*^' (1°) _3d' J-*^ 
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L^jmjv <_aji2j ^pJI jj^lj^Jlj i,_psj^lj 3j_a> jJlj ^gj " .M l ^ jdj-^'j 

Lijijjjj (Ganymede) j_i_«_ljLc. jj q-SJIj j_jj_Uj Sj_aj_I! (j_a ' " 

CjIj-uju I a. «Ja-u Si^jjtJ.! JljIjJI jL^jI I Ltajf (j^aj^Mj i(Europa) 

V CjLj_L«_«J! oJ_fl> (j-SLI . I i^ajl £tjj_tl ( _ ;r 3 La->JJ o^J^' J-kLj-a e»-^ d J 1 "JO 
. J_lL>JLi SLLaJLa C-ul^ WjUJ ' ^O - ^' '-■ ^ '(j^j-^ jIj i" ' j^yl] ^Ljjo 

Li^ajL^i SLi i~i ^L^J! j-^j-U ' 1 <j-° <-^-^-° d * 1 iJ^J 

( i^l ^SLII ^l_La ^jl^ LaJ_t£. (j^_u_oJ1 CjljLiLa (j^-i^-a CllLxa (J^3 Cdj^J j-LbLLaj 

. !jL>. Lalqj&ja 

3j_fl>jJ! jlj-c. (jyi^-J . d j i hj'j 4_i!Lu CjIj-jjJijj ^LlSJ! . .." cU^jJI SLpJLa 

jJs L^jLaJi! Jj? o^J^' j-jjL1!I ^>Ij -*UI jl^j 

i4ljLj/ '"'I La-LjJ I S jj . «L1I Juijo SjIjjs. (jj- 5 Cr'l '"' ''-^^"^ II 

(j^J • ^ y Co j-uQjl I jLfli (jj^J (jl Jjiaij (jSLIj 4_cSLx-« SLpJ! Jjijcjj 

(j_o (^LlJLi JjjjJ ' I Vm ii j^icj^j (j-a (C O) ±U i ,t\ \ tjr 1 ^ 

(_3^j_oJ .^^pajVI ^Ia-Lii 3j!jj>. jj-a J>JJ^-3 JUjj i ii t^J-II ^_ ;? J>. L>. jJ ! Cm itl (J^juLa 
J j i n^l tyjLj (jJl ^ ^!- 1 >i>^' '^i}- 3 ^j'j^ 5 " J-^^' ^e-ta-uJI Jj^sj 

CjL>-jJlj ( _ ;r J>-L>.j_II C-t-iaJ! (Jj« ii a (jilaJj (jl tiJ! jj| (jSLajj (C O) Q^_ij£LI! 

LaJ? CJJL>. La Ja-j-UaJLl jjt IjLfliJ . ( _ ;r l£.l CjLjj" i u a ^1 3jlj_r»JI 

a % j i tl (jLa I jiSLaij . (j ii a ."ill (jjs <_ i j i im Sj_a>jJ! t.'SjSLJ ^jJSLjJLI ^tjjLlII 
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<_Sjjlj La ( _ ;r fl> 4_Lfl>ljJI cLi^LLLiaJI I ~j I i ea — 1 A j i nj'ij-Il 4jaLLaJI jjLuaja (jj 

jlJLllj lAje-a llj iLLa-a-Lllj n_ . ui >JI Jj^stJ o^*-^ -Fossil j_^aLs~VI -Sjjajj 
j j i ,i <? (jjLj (jLa I jSLaj . «I^JI ^ j r,t~ Sj ojlGj i(C 0) 

C^-ljJ! < ri a Cj^LojI JLaIo.1 (jlj . jL>. J*s i"i_i -ll-ij-j sl^a^JI lJ £ Sjiajs-J-U 
Sj!j_r»JI ^jji SjLjj-JI jjLaJLj joJ Ijl iy^-J •J lJ_> ^' I nlf (^y^-Lj-jJI 

(jjtjj .«i_ljjL^ (jjSj (ji jjLuill (jLa jl 3jls.!j 4j>-jj 4jIL«JI 

j j a i "j ~tj j i all) I j U II J-><-!l 4_2_Ja ij!-^ tS^_4jJt t_i^a^ jlj^. 

i_iJjll i -il xxtaJI (j^s ix^ala <Lui£ ^Ir (jVI ^gjiso 2ji>ij^I Stratosphere) 

V jj^t-lj . 4_aLt_u CjLjjj^?E_l 4j^La ^jjSLII LuJLaj O-Jj-jSLII a 1 a> Cjlj-Li3 jj-a 

w I c CjLi^o-pJI ^a- i"i"j Lgj3j-><JJ CjLLiJI 4jj ui itl CjLuLdl ^La S3 ^ i i nil 
i"i 1,1 ( _ ;r Ualj^l (jjj - ^ '"'I jl i ** LJL>- (j '"' flSj • L&J-^-^J Cr^'j-^' ■ La ui£ 
igLj-g,! i ir-i (_palj^.^/ 4_uIjjjj/VI CjLlLiJI ^_Ll3j 4-i£.ljj (_palj! ^1 L$La-><-!J 

(jlaj^/l 1 g i ^ ~ «n (j-lJI (j n 1 i" i I I *j-Ua 

iJ3 _lJI CjIj-ujuJI 4_LaL_u^j Llj^^ ^e-ta i 3jIjj>. «L>.j^ ^JlSj Lut La^ '^J^ I ' eajj 

JU_L>JI (0-^*-^>- (j-a J-jj-J (j' ^-jj j" II I j-^J (jSLaj (J^S .(jlsjVl L^jJLaj 

4 ( _paj^/l q n a i"ill £^_Ua jj- 0 ^^^i)-* ^LtX L Mini jj-uSLju l_3oo-u m^J-JI w lLs-aJI 
(12) » „ c 

. JJLoJ^Lii-^JjjII JaJ-flll dJIjuTi.-ilii^ ^Lu^a^jja.VI jjfc Jjjj (_g jdl j-a^/l 

4_L>.L-u 3j_fl>jJLa . «L3jju (_g jJI JljO-^oJI (jJa_aJI jjt Jjjsj^JI ^4^3^ ol 
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.l^jjlj V Ijl^.! j! jj* .Uj,„jtt Sjj^JJ (^jlJUJI j i^ull ^jJI jl 

(jLc j ( <•> ^_a 

(j-c jj^-^l-*^-" 1 'o^J^' (1)^-*^ '^J- 3 ^^jj J^?^' oA9 it_jj->J!j ^ajJ! 

I Jljjlj 4_uj/ jLiia 6 , 4 jJUl nj^ax. I L^alLa Lu£a£ (jl^ (^i^- Sj_a 

J-a-so UJ .' c I J (iH 11 - 1 (J-*J ?3jJL2J! aJJt ^ Jii>-"i i ii i i ii ' ^j^' a . Lci-LLa 

Jjiajj Jjtj S*U (jLc iV! j IflK 5jj iSixll SIjUJ! ^Jsi jjp (^jJI jjjjVLi (J^J! 

t;r<l j S _ij ^-iij ' Li.jLis.lj LijVjLi qCLfrsj Jijlj^/I n 'i i ii Jjfc j»i 

^LLaoj . (jiutj (jjf*- 5 C 1 -'^ O^J^' o! ^ Cr^ 3_sJaj! j-aj^a 
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3^>.^_a 3Ll>J1 c^jL^ 1 jl La ^jLjloj 500 ^j-a cLiJJ^ 

.S^a (250)No Body Knows 4jj_iK:y! 

fil i ljL>.| (jla i JLsJJ I j-A j^ui- j!j-i^sL> 

. « ( j-o£L»J1 j-j>.V1 p g L^aji ) t-^^Jj-J L<i_Lu 
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09 SJI 



(jiiiJI I J-A (j^Jj tjK i nlLi (J^_ALa £ljjJJ (j? (jj * ta * »1 aUII ^j^* 1 (jL^j 

. Ir-I (j^Lc (JjVjJ! (j^jl C"^* ^tVf I ll_t 

(^LcVl Oi^j^. J-2J . jjiAJLj J uitfjlj La! fj j~ 'I 4-j3 3Ll>JI j-&l ^Ja 

.j-sj>.^M c_t£^aSLll (j_a 

(JLi-tl Jjj < ii (ji^. (J-ujJj iCj! jJLi (jl-iiejjJkl (j£, 4 j cajJI CjVLl>JIj 4j3j uJJ 
I (j J J i"i (^J^/l 4_L*oU jJljj jtjjj.! (jl <- « 1 1 nil 5 JJ^Li Jl (J^j O^-" 1 (j^ 
(jl . t->a cLj^ JL>- jjj . tLscla-m (jl LU^Lx-i <-r^3^ • O^J^W ' L -^ 

. «LcL_o 24 (j_a L_ciJj_a cLa^j ^lo-j t4^eJa-m (jy^Lc. J (J^ (j?-^ J-tJ-*-^ 
jJsj . (jl *C i ntL (JjjfcLo j«JLc 4j| j jS[ all Li *Lui/^/l £-J-«^>- 

LtSjUe-aj LULaT 4-lLc LlLa-2-m I (_g jJI jj^lj-iJI i nU (jjs Lc ^tJ^jJL 1 ^ j i^-> I 
(jl j^^cJ ^ DJ-iSa j\ cU-a (j^SLi (j^/ w i ..AMI Lj.iL> t~ < ul (jSUj • Lgi£ sLlUsj^I 



j_jj_U ii J J j . JL«-J j_al jJLj ^s_J I jufcj iJ_lJ jJI -S^J-J (0-^' * ( _ ;r AJL9 

( j_ a Jj . >■ a 1 1 SjLil 3jlj(i" i ii U 4jaLaTj t_^>.Lc.^/l j«JLc w S-iiL>JI 

. 4_! Jj_i L.J I I ' o j * 

isLti Li! ljl^>.J LutSlj ^jj-U (JLaj (j^i^tS I . ..I jjjtljJI LlI^J 

!^^>L>.VI (jj^ 4" j n i n" (jSLx-l La I jJaJs ^LULlJ 

I JLA (j I j ui£ ^-to/Ltll (jj-till (j^i 3j-o*Vl CjI j i i nil j ta-ij JL>. I (j^-i 

(jJI (^jl oLijl^ ,_L^ ,jjl (J^JJ Lyj-zsclji J^Aj l_^l JJ (jL< /oJLtll 

(jij>. (j^a <ij|j i«Glj (jl i .I t^M (ji_ Ju L^_ii_Ju iCjj_aj (_gjJI ^j-i-II (j-a L^JlSLIj 

(jjj^jLjl! <Gl j C^jJI (jj a_L^jej IjjL^ ^ Al*A» CjLaLajjtLl ,JL>.jJI dJLa^jl 

i^j (3^^ L*J L -^' La (J^J 4-a JL?-**( i n l (_^jJI 4jl!i » l^l i n^/Ll La-ljJ ifiL-ulj jjlj 

. (jjs Sjii3 (^yi jjLCjjj J i"i scjj (_ylll 3jjL«JI CjL9^1>J,I 
i>J_A i_LILlAj LlA 4 JJJL^a LlIsjJI (j-a t i"i \ 4(JjjLlII ^ ♦ i ii Ji^j 

(Q-#3j U J i i i (j-a (j^fljljj 43j_JLuaJI j<i^jj|jJl/ (jJJljjla L^ji (_>ijJ(j 
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jA?UI ijSjSII 6uuj? (jlcl 



joJj ,j_^_>i!t o-so <Gli «. ( _ 3 jiJI cjl_i£.L2i]l (Jjtij (jl (jSLaJ.1 (j-oj .SjU! (^l^- 
I j j a j_SLa j! t(jl ui'tVI (j I r j Ua.. j^I ,^ 0 < ^jls^I fjl ^ j^Aj 

j-jim (j-aj • <U-J sej i ii aj sUSLxjs j_lC t-Ajl "if Li I Jj** SLpJI Sj^Ls I J » y i u a 
.^Jl^iJI aLiVl dill] 2Li*jJI CjIjLaJI <_>iaJtJ J^jG 

jj-jj^-I ^jl£Lal tj^j >^>jVl jjjjLJI ^Jj^tj cjVL>J1 i n^. t (j5-aj» 

. 4_lu3j^1 4IL»_JLl c_t_o*jHll (j-lj***i i ii aj - p j * a (jj-i-il J- 1 (j-* ^*iLii i ^d>^^ Cr^" 
JlLa I j » a SjjLalLi LcJaji^. JJ-JJ (Jj-S^. £-<-ul ^Jl >LUai!l 1 ill 'j' a till j £-aj 

3jl i ~w (jl_Aj| ' d ' «3J 2 * 1 I d u^-H-d-ll CjI_jI^o-jj>JI Jj £_a 4jjLaXLl (_j_& La 
ta ■ * ^j5-Aj 3j)^ i n ~w (ja_j_3LJ (_p3j^M c_t£j3 j-i^j 4_u_uLaj 

. <( Li 1 

( _ ;r lJ! ^ <i 1 » II JLpJI 4jljJ (j-a ^j^/l jjU , ,.tl ^^.^ <LajL»jJI SjJLill (jl 

J Ijj V (jyjfcj « («-! I _a-«J I ^->J-^>- » O I J-" 1 ^ I 897 j» Lc ( _ ;r 3 Cjj_<Iuj i jJjJ . £ . I j p£ 

5^ 5 1 <l a dj *•»■ ^ 

Cilj i i n tl .4_j_Usj^/I Ljjj^ A^^J (j^- 0 !^ J-°^' j' i— Sj->JI 

»l a i ii *L«-aV >lj_<t>. f. d ta S I ^1 ^ j •»■" a jlia-i^M OuL£ i3j_o-VI cCLtl 
<3_bjLa (jK i n JLs-i j»La I iCjIjJjj/ il^Ljj (j«JI ^J(JI i_Jjj>.) i_lLl£ j_<Iu (J^Sj (_LxiJ1 
^ ■ 9 j^_Ls I > i i ^ 1 1 1 < \ ^ i J_j Ld-Lt-oO A i < u 1^ la - 

.jtjjJJ 5l_o^ -i^>»J jcc^ ijr 3 !^ j ' *a aj 

. s ljiUI ^Ijj jLuil 
S^jjla 1 1 9 1 6 j»Lc «GLsj J jJa 3 . jSj cj! "I ^ • ub ^La ji^ o^J 

. JJlajj 03^' o' ^1" i "I (jyJI (J-^jHil (_j-aj ' Ltj^iajj t^-^l jSLII ajL-LjIa 
(jl !il a t uLl ^ a t n (_£J-JI ^^L) (_al uuS^I (j_a p_i_oL>. (J'v mi 1 ^j^La-lJ 

JLo-ljj/j—i " n K (jjs (jVj^/l (jLaj_>JI Lajt JJjij (j-a (j-dj^M (jlij_>JI 
LaJ i_mi^i1 JlSj • jjjj.1 (jL£ 4jLo- Jl jJa ful jJI JjaJ (Jjjt (jl VI . (J) JjaJ 
^Laa_Lj>. 0 'I tajVI (j-Slill joJUJI (jJLc! LaJLlc. S_uLij^SL!l SjsJL^aJI «Luij 

•tL^ 1 <s^ 1877 ^ cA)^ 1 ^" 

4SLui/ jo^>-j (j^. (_p=jVI (j^ jtjjJll t_jljHal J^Li- j-Li ji^ (jjjjLjl j'C t ii (jL£ 
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jl ii>^=-o 3_JLkj'^! 4iiILi (Canali) 3 <i K (^-Ltjj i_^jSLI! ,jjs 3j<_a}UI 
SjiSVl (^iij ^1 (Canals) 3-«JSL> 5u}_iKy^l 4iil! ^1 (jSLIj i 

' aj-Ja i. 1 1 1 ii j £tjj_U 4_LSlj_a <La3 _jj ( _ ;T ijjLi I j*C i n I I 892 ^Lc 

i3jLj_>JI « 4jjjJ Li » j_uiljj sLljJ-U sljjJal ji ^_j-l«J! cLSjjij V ^jVI sLvjjdl 
4_<-3 (J-2j Ij n ~ i ii a ! _y>. tj\ £ya ^ JLje-LuiX 1 ijr 5 i Jul. ^Jjuj 

5_jjijJl » ijr JjVl JL>J1 ^1 c-ljp'C i .ihtl cLjSLlflJI 3jj_t-sJ1 S^Lual (j-^J 

t-JJUJLj L. ' i r n J-Aj *t*JJ^ i nl**(tl (Ji>^ J^?*-^ Cr^ ' ^tJ-^* Cr^i *^-tuill 

s * (2) 

w 2 j j dcjLa -2 — c. mi j T jj-i-Jl 1 j-A ^ JL^-I ij\ .^Cull£) 

La (J_(kL>u ^jJI ^ t-s , Wt a, 1 4ufo j-t.**u.a jJLuj ^tJjJLl 3jj_u^5 j^pijjuj 4J_u_u 

^tjj-U ^j" a « jj-AJU ^Jjs- i imj LuL>. cLSjL_oJ! LiLi_LALia ^-iJaj ^jt i s \ Ac j 

' f II I j a : i>Tj (j-Ia l?^— a JiJ-' ' "J.' ' " ' "** ^ " ^J^-*-" ol 
l^jJI i_^jSLI!j i^LiiV! t(J Ja2j| JlJjJ! ^ 4^J.j iSu^dlj 4jla>UI jLLUI 

' tuJj 3j_u£LI! i_gjJ! j-i>- (j-a d*\ j i~i i^jj Ji5^ • c ^-' 3 ^' « jla £ i-y>j 

(jiLIajiJI (jK i nil (jJI (_4j! jJI (^xtaUl JijI^JI (j-o *U! Jjuoj k—^jSLII J^a. 
^.ii jj-* (J^-uiJ J^-ALo c_i£^£LI1 IjLA ^jt Ltiajt (j^J . 4-u1^**i i ii VI ^jJ-LI ijr s 

4 j n i n ^-11 cj 1 j-uJil1 1 ^jl (j-tij , Li£. !jl>. ^^"'"^ a ^-OJ i«L<iSL>. jii^lj ^jl^I 

(jl ilLIjl^ (j-lij . L^jj_aj CjLjLuJI j^j ^1 Ji^jlJ <La1«Ji.! (jj^Lj-U 

. 3j-u^ »1 j mi t (j-Ia J_o3 jL^b-LlJ ij^paj^/L) 1 JL>. d j i mi 
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jA?UI ijSjSII 6uuj? (jlcl 



^_a^L_a iJ3 _3 ui i (Jjo-1 ^jj-a tLaj^q c j .(_^>jVLj ^ gjj cljj^j-a 

(jl ^J_titJJ . jaJLuJI I JLfl> JLi-aj-a ^ri^' ^-^P* Or^-H"*^ * L^"*-?*"^ ^Jlt 1 ^ 

ijr it La jlj^. '^i)- 0 L^-iSLIj iSjjijjJI ^1 Jj^i j^j>U 3j!j_>JI 

« LUj i " a *"' L! i_sL^ (jua- i n^ji JL>. jj (jSLJj i4-iLu£ J-^ (j-d^ Ji>" 

. L^K <_£aSL!l , L>.jl ^1 SLpJ! <_pL^ J**: 2L»SI jJI 4_uiVl <j£J .jjL, 

(j^o cL*. (j! J-JaJ jLSLsl (j-Lc. Ijiai. ji^Vlj j-i^sUll mJJLxIJI tiJ Laj 
q\£ MjjJI (_>uVlj Jj-uIj Jj-i!l j^JJ i. dU 1907 ^Lc .jibala jjj^a 

JUs-l £-j>-Ij_j (jl i^j « ^xtaJI «L2jjVI 4-LsL jj tagJI i— al uili^l ( _ ;r 3 j«-fl>Lu/ JL3 
| 1 ' *-»"H ^_^j_u (jL^ (j-^>> (jj-^J i mi ijr 3 Lt_u J_L$_a jjjfc.jj! I JLA (jL^ i (Jd^ S" 

JjUlU (jL^ 4jLa i JLiU J n , » S-^LJI 3-^UJL^ LLaJLlI 0 , I 

Liaa.? JjaJ (jf (J-^'j J j^X? • (jK i nlLi VjjtLo jJtJj-U (ja£ KSLJuILa 
CjL>.j jJI £ JLfli (ja£ (j^. LUs _ojl3 . ^cjjJiI ( _ ;r 3 <LJau-ajJI Sj!j_>J! CjL>.j J 4jI ui> 

«L>.jj Cj-»o i<djia cjUI m" i ill cj-iK L^j^a i ljHK.il i_joJl>. 3jlj_>J SJiiLa-a 

5 J a 3e "1 a d 3 i la (_£l 4^Jl^5j-*_u J_aj?o t_iIl_Lfl> tJiaSLl ^jt c_^e_] fibtj ^LLI Jl^_>»j 
4jIj -(JJ4J «_ t < < i Lxjj j-jjSLj iaLK J^! (jL^ «l (jlj ^ela-uJI O-ao Lajlj 
Sj_alj 4_j 4_lSI i^a-AJI ^1 i ii-v VI a I J ta i a I «L«j>.LlI! j_i>JI QaSi jj! i^j-seJ 
:4jjSVI «UI <_>-aiej Laj^ Lai j -i all iJ [sL. j-a^/l d jlf jjt La jlj^. t;r l£. 
dJaLx^aj 1 J Sj b (alii (j-a) (JjS i a II (jiajLill LdJj (_L<->J SJjL»js (jL9» 

ijji-VI 4jiEjjJ.I Sj£LII ■ j-i^aj ^Jl aljI^VI Jai- u£\\ 4jj^Vl 

J j i ii II I j a i aj I a j i n> 3_i£L^3 »l a i nl a 2_'jlj se-LaJI J^laLm lLIJj 

^l^a (jjs ^^fli La-a j^l ,j1jL>J.I 4cjjjj*js j_L^a (jjs tjj 'C" i a iJjaJ 
i_JL>Ji ^jU" i n" (jJ «UI (j-a 3jLs.lj 3jJa3 (jl n 'I mi (_gl jjj i jKjil (j-a^ . 

«. L^Jt_i_La (j_a ■ la ^3 (J_j_a 4^a 4-^1 i n a (^ji^. ^aJj jltejjJI 
(_j_3 J-fl>J (jj^Vlj 4_iK Ji^ j_aJ_Llj i (jjLjj-LflJI (Jjlitlll I JJt jL^ 

d lj~*-**< i ii a ^tjj-tl (jj^Lc- 5l_jj>JI jl <L>.l"i i"i i nl (jL^J .ajuci£. (j_a (j-oLaiiJIj cLjljIjJI 
.tfLJil p I » _i ^LaJLflil j«_$_jjJ (jjjJI (jiJ-ijJll <ji-<-u J-l^il liiljj ijJ^ 4j| lair 
.4jj^j>J,I CjLjj i^< II (jLAj mJIj (_gl j»J-2j («J 4_lSLIj 
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^jj-ILj I Lxj (Jjj-J j-k-i £ *-d^j o^a iSLc j-tl sLu^V! Ja^-j (j-IJ j-<i/j-a 

^Lc ^ LaU,L> 2L% ! 1893 ^ (Corinth) <.S Ijj^ 3l_La tiJL^f ixS < 1869 
5lu2VI j i,_£j_iSL!I 3j_irtJI jijj i ,i< i4jjjJiJ! SJiiUI! oljjtit! ^ dlutLj 1 1914 

I jLala iSjLaJI JLtcVI ojut jL>o! I I Laj i JL3 Q^j£j_La^Mj Q^ujijj^/I (jl^ 
4-£.L>- uj 1 Lt^aJj «Li£L>. j-t^lj ^JL9| ^j-ilij n i~w ^J^S jj-a (3-^' n J tiJLiifc 

j«J LuSLIj ^tjjJi! j!j_<j/I Jj i c SjLjj _a^s (Jj^J (j-oj J-i-o i—s^to-l cjJl>. lilj 

j_jj_«_L! cLSjLjj/ CjljUtLJ^a (j-a (jr* CH^' Sjjj^aJI 

4j^!j_ILi Ij^LS 'o_J> : '"^' w 3 i^jJjjLI j*\ i iij 'JjjJ (J^ s ' *** a liSkAj 

.^tjjJk! 3Lo~ Aj^J 

4jjj LjjIj l-l-^J- JjjJ J^J ^ j " '"*•"' ' (jr^' 4jS|^ll Cj^Ljcjj/ (j h'C <" 
(jljb Jj^I (jl j J k>~ (^^jtj . Cjljjjj/ 3jLc (J^ii- ^— ij'C i nl'itl 4JaLu^j (J-«-«J! ( _ ;r 3 

(j^/ L^cj_La i^L* i_aLiij^Li I « '" S a (jl^ (Jj^jJ! I jut q \ • a ui£!j 

Jjj i n (jit. ' 1 905 ^ LkJ 4_ls!j_U (J^*-<-u • 4ILua-&i I j ^ j aj j«J (jjjj>.V! 

J>Li. ,j_a (jLjl_La -.(^Jj La ((jjli!! Q^j^) j^Ly 21 ^,-3 JliU! 

CjjAjs- i ntl i>J_A Cj tj^ LojJtj <(4_a_La_>J1 dJJ Ju (jOHjlba I o^ilt ^ jxaJl (jjjlSuul 
(jSLIj i ^LjlS La l^ij mi t^lj tl)^ i^jj-a * mi ^-bLljl 
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lj_fl> La 

ijr lJ! £c_jj_U i_La_j!j»j>. J_Ljj^a^ 4_*_aL>. jj_a (J-"^5^ t —'- 1 J^ LajJt£. 

Sji^jx jJJ 9-jJjjLo 4_uLUa_aJ1 <j-a «U CjJL>.| ^jy^Jl *JJ LtaJ Ll <J-JjJ I J* * ' a 

OtjL£ i ' I 1 ~ (j_a 3j— a i_aJl_i J i ^-'*»? L1L0.I OuL^ i<Uy>. jIJl-o 

60) duus^i 24 j-Lu (jji LiS cj! j «b-u£Lc cjLij'C . hJj ^jlxjjj/! i_g jJI iJjoJ Sj^^sj 

dil j ,jSLj ^oJj . I -i j Uj SJjLiILa 4^^ic Ju>o 1 1 jjl** Jj Laxil n"i < i .i 
I Jlj* ~ La i ■■ I r Sij^sJ,! 3_2_jj3jJI J j i eal flUll (jlr JjaJ j-^jJ f '-. 1 .' 1 ".' 
j_S_i JU>-jj joJ (J_i d j a frj ■ La j La a. ^1 Lgijojoj ii_i£jS3l 

3_jT <jJI_Lfl> (j-SLj joJj 4_j_t3^/l <_ i If I jJal jjs ( _ ;r 3 j_i>J! (jji ^^j^Xj-u jl <Lajj(-a 
4 i i ii l_$3l i (<s-<-ujJ jl ^ Laj ■ ' ^j^' 0 ^LlILij . LalLaJ (_£>i-l («-JL*-a 

Jlj>.^j 4jI £tJj-U 1 1 "J I (jH-II ^-j— yjLa *— ' LojSijSLa ^Jt \ Jl>.| jl 

4_aj>.LiJ! j-i>JI j! ^j_uLj L$_La j-uSLII ' La -"j )) £-^9 ^ cL^_La_(jj 
<LLa_=»o ^jJI jLajlII 4jr II (jr^J Jj ' ^ i. i i j-jjijj (jj-Aj (cjLo JLt-saJI 

, Laj La_a»J I tfJ-gJ (j-"J-J <j^Ij i4_lL^iA]! ^LjjJ! <_ n«v J-J-*^j l-^JK i"i lj i^LjjJ! 

^jlj 4 i i"i" ^c_jjJL1 ^_^JLc 4_l^_l^>. ^JLt_o -i^>*J (J-G^ 6 - 1 Vj .j^paj^/l jj-* 4Hj^)J 

(jl (jjj (."i ii"->.l j<u njj-2J! ! jut (j-a ^j^l jjJL«JI Jj>! £ ^-' a ' i^Liia 

. sLuLciajiJI cLLaL_ojj t—u^j^^- L^j-* J)^""**'^ tl)^-*i J^jfi L)^ -^J^? -4 - 1 

4 lj-i^qJI i_aj_j_LaJ! ( _ ;r i La w a J Laj jj i I j •• ■ ■■ jjjJil 'Ltial q\ JJ-jJ 
j^yi^. (jjjLJ! (_^a-»J (_?^-0 ^LajJIj jjutJIj JuJ! Jsajljj j i U ^1 SjjjJLI 

4_u^I Ijt^^M j ja^jj IjJLa ioJjljj JjaJ (j-aj (jr^ 5_aJL=>-"i mil CjljjVl 
CxJj La Lilj , 2 ij. , aj VI ((^LaLii/i) tj j i iLflJ JL»J V dJJj • (^J- 1 lS' O' 0 

. Jijlj i ^ ^tjj_LI 4jJ^I 4 K i"it, 4 i "j'lj-il ^aJLuJil (j^a-tJ (jl dJLcul 

(j-a L^jl ^1 ^IajtJ V j_<I/Jjj jj* ^LLajjl (jl Lajlj Jj-Sj JjoJ jL^j 

j«J (_j-J-II 3j_Lj>.jJI 3Jl i ii U (jSLIj ^j->- ii-i IjLflij .4iSLc Cj La j I se a ir-i 

. (JaLnJI 3>Li>I' I j-A jL^ , , i hi I (j_a i_uL>- ^1 (^Ic !>L>. 
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OJ 6 j i_W '(J^sVLj (j4 n ■» ii a j »l iit-it JjoJ i a3 £tJ>U J-aI (jL^ 

Sljie-a jLCa^M ,j-a (j-U£. j^a->J, ! (j-uLfc Cjj_a JL3J . (j<sJ! _OJ<JI t_!jj>.) 
JLpJI (_ m*) (^aj Jls-VI aLi! iL-aJI I aje iaJI <3^}La J-^C- j»L*II istpl 

Ij j< 1^1 La JuiC t JLlJufu (jLili^Ll Ij^st L_cl_j^ j^jGI (jl , ,.t . ^ aUII 

SjljljJI (Jiaj ^a Cjj^Lu JL3j . jjJ^J <_>"jlj j. ji>^' < — J ^'JU 

(jL£L*_u ^qnii La_£ (a^_*-oj-j) ijr !l Lj_Lo-.j»3 (j_a c—cujJaJl j-aLi_L1 j3jL^ (jo^>- 
(J_a_>J J_«_U (j-a (_L>-J I (_5-lLaJ CjI j CjLil _o^>- C.i A - u 3j . jo^j^o^ ji>^' 

LajjU^s Cjj_»^5J 5>J-al (J^'dJJ^^?^- 5 SijJi! CoLi^j iJLaiiV! 

cJ^oj .(jjjL^jLfl (j-ujLl ijLLal "AjujI 4jjJa £-JLJI J Ltaj-Vl i_!jL>J,l (_L-*.jJL! 
jljCLa! (jJLcj ij»aj-uj-i ' . LxaJI Cjli ^ < Vitt ; - 1 1 ta -» a j (jj-tl 
. (Nylosyrtis And Nepethes) j-lLl^uj (j-u-ujj . ..ai-u ^1 LaJ .- Ij <>.^.tl 1 al 
Qajv ^.a t_iLa jlILj j-aLc I (jl JLpJ! (^ j^lj-II <^ LcSLx-a (jL^ (_L^a 

(jjj-aJL) 9. Ltia_a I ' ^jj [a (jL^ C^p* Sj-laj*. d j a If 3j-aLi_a «LL>.j ^£ ^Ajuus ^Lulo 
(j_c L^-LS (Jja-J CjL>.I**( f**t 1 11I (jl (j-*-i3 3J (^ylo^j Sa^oj-oj-j «Lcj-*_uj (jL^j^tlj 
d A , 0 j t jjLfl ^La-jT ir-i i." 1 1 in I «Lj£lj_r»J! 4_u^VI Ja^-J I jj** Laj i^tjjJll 

(jl (^fl j j*C ri" 1 1 4ji3Jj 1 Lil (j-aj CjI jjjj/ (^LaJ 0jLaX.I jjLajj V j_Ll>- 

I * 1 iiAjl (jjtj Li^ lil Lax. (Jjl 1 ."ill ' (j Sj^> (j^-°l '-'^1 jSUI i_al mi"^! 

fibJL) JLaj ^j**' a a (J-^>> (_3o^^oJl ^jj-Ls ^j£, iJJLlA ^\ >■ < its j jJjjL^ (j^>* 

( _ ;r Lajj ^jU" 1 n_i La ^ , « . — » ^ 1 

(j^C-lj i 1 jLa (^yllj^Ja (^ Sj_u^ CjLcLu/ I'Mi^al j^j] j^jl Jljl Vj 
(J_jlj2_i ^qJ 4_tSLlj . 4_jJl (^j-lLoIj ^tJjJLl <G * lla La ijr ll ^Lj_uaILaj ^jLs ^J-i>> 

.dilj Jjjj (jl I j aj La 3JLu-uj dJLut QaSij (jl Jj V (jL^j ilal dilj 

^■jijL^JLa - <>»*tl ^jLtfo L^jLtfo ' jj ^**'" Lo 
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tfj^Jaj c_KI^£LJI ^jj-II J 3 ill clLu_uK 4-al JLa-**i i ol iJ7 £Lj_a£^£LI^_u_uj ^-GjI"! i ii > ^ 
Cjjjjj ( _ 7 ^j_loVI joJLkJ! 4-j-JLc CjLcLojjI (ji^- (jjjlitiLJ (_£ JL>- J'C 3j_a JjV 

jijjlj ^jdl (V2) 2-i_s ^JiLlVl ^-^.Jt ^jjL^J! ^ Ouajic^/I j . Jjb^. 

SjjjJI oJiL (_pJlj CjIjKjjI £J-«^>- <LuliiJI 4jILjlI! i_!j^>JI 

^1 (V^WAQJIj^l^j^jil^j^jJll^jjL^JIJ^LLa!^ 1948 ^Ll 

'"'jj^ CjIj m i n q-»J1 ^1 ^£.1 Cr^J * J"* - * (Jri-* - * ^ (3- 1 ' " 1 

(j-Cj j i ii 4_2JL>. (_gjJ! (j i ■■ J I J tl A 1 11 2 jlc I Us i oVI jLtS^I Jjl 

j_lojGJ! (Jl i aaj| CjLKj_o ^Llil <_3Jl#j 4Jj^xj ^jjcj (_gjJlj i4_i^j_LaVl 

4j^_ALa JLa CjLKj-« cJL_ojl_3 - <4 ,".1 \ g, l ^"tl ^jl jt^^ Cj^ o**i i nlj i^J-oLioJI 
^^.jLiJ! <JL>J,1 J-i£- 4j^_ALa CjLKj-a <JL_uj!j ji^l (^r^" ' ^J.' J ^ 

■ 4_l5I lia '■» CjLKj_a Jj I Laj jji ,_£jj>.i JjJ SjLc i~.«* I La*i i ulj i^mk i"itl a UaJii! 
(j_o (Jjl OtjIK (_5-J-II ^ i a llj (jLiLjJIj ilj_Kj iLxjuj^j LuUajjj L^lS Lx-> 

j-Lse-j ijL£ I— a w 51 i^a-flJI ^JJ L-LaJJ ^^j^/l CiLal JL?- " i nVI pj n i"ij 
CjjLjIj j-LjJ V-*-^ 4_iLji/ IjJs JL3 lS'-*-") -O'-'jAj (J*** ' "'^J^-ljJ ' ""^ 
4jqlr 4jj1 J_a 4_La^t_o JL-ujI jj-* 3 ^-L*^-^ (Ji^ «J^~ ' "J ^-jlj-*- 3 ^-* 4Hi_tJt_a 

c_*£^^ 3Ljj>JI (■''it- tU jl 1 1 n a ^ i(JL^. ^L^3jl (j-* j^paj^/l 

t_KjSLII I JLA (Jjt "'^ mAj JLjjjjj . 4_Lo j^Kl Jj ir-iLfl3 dll j j lajj 4_Lo O-ijIlal 

S t jj < i ,i a 

(jjSij i4Kj oLo^tiJLLit Oul£ I jl Siiil j jj-2j q] (jHo 

jj>.VI ^j^* Jl ( 2>^ Lg-iiajj ' ■■ ) CjLj^SLo Cjl!i 4_u_u JLlA ^jj-i-i CjI ui \\ S£ 

oLajJklll 
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(j-jJ! (j^Lo^/l ( _ ;r 3 Ltj_LC jl Oul^ *!j-«-U 3l_L>J! ^1 J-LMjja jjj_t£. J^>-JJ 
4 ^_i£^La^ i^j-uJjLl^ i^jJ-Ll^ 4 ^SLtoi^_a^ t^j-Laj QJ-*j 4 i_ilj^j^_u^ La i lmIJ 4i_A^£,JLj 

^I^, j^^L-*^! (j-* J-tJ-^-^ 3L^t-3 ■ gall 'J . j-jjljj ^_l^3^J! (jLs _S_4)Jl>. t _^JJ 

' La ^ J 4jlj^Lj_La_j_4_u_aj L*_lj»_a (j-* a ) a * rt (JLSLta/i cLtLtlol^ j^pajVI 

I j 1 j 4-u-uJ_c^JI JLaC^/I 4JLJL>JI [jJb dJJtj .jjIjJj i j^" i ■■ a 

LisJ-u^i 44l^L«JI 3l_pJI t«J!j4 (jSL^^LlII! lj-a>(.,i,i->.j Cr »-Lli'^l ^.iLLaJI j 

*j c JU>. i ^ r JI ^-11 ' a 1 LaJ_t£,j 4L_iIj^j^_uj 4 ( j-La-t-4-*/ljJ La i ujj ijr 3 

Sbe-Usl j ^ j i a3 4jI JioJI ^ ^yoxLaJI j La i 1 1 L4I JLcl ^,111 4j*.jJ_!l ^La jLlol 

jLg-LlI 4; ^ jj ' aa 1 1 4>J_A iJl)JL>.ij . I JL>. (jrtJj * a J uuJi (jl^ J_il£ 

■ La ill jL-sT ^jlj-j-tl^ «Luj-a (^jL>.i »lj Mil ge. j 1 ^" 4 i J_iiJ! ^Luij i tut \\ 4jr 5 d>^J 

JUs-l I i j 1 11I Ijl (j-S>-!j .4_j_taVl SLcjj A j i ii" 1 1 CjIjI 1 1 J-i^sj 2 la j ' lu 

I ( _ ;r i LcJ Jj IjLdi (j-o ^(j-^ ^La L$-Lo (jiJjl jl ^ 1 j .* ^ j«JL«Jkl 

4_La l_4a/^_j * )Ltl_Ll1 I J ' a ■"■•^ ^tjj-tl ^La-t-ii ^Jj <<iLaj jj-* j J 1 1 J Jul! I 
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<j-u La ^jljlu cjVL«i>.V! (jjs ji. T j_u^ jjlc ' i II * j a j a I (j-a 1 1 j "_j 

j! U->J .dil jS* LobjlS iJjj-JI J SLpJI <j-a (jJLiJ! i_i£jSLJI j ^L^jJiiU 

(jj-ij^LI! J j i n Sal (jr-iLj (j-a 'LaJaAX QaSLljj 4^LiSLI! JjIs tfjljj&j . Jaj^eJLa 
tij^sr i n^CaVl j i>LL! jLit-i J * 1 a 'LJO^-J^'j *— ■ Ll)^' U ^ * ■' 3 

(_£_a->J! 1 1- » ■ V» 1 1 ji>^' O" 3 *-3j-""Swo *La J ^>-J y^ 5 * J ' "13 • OjUJ^'j 
(JJjjiJI jLjlill (jJi JjLJ! f- Ul J-la L^jt-A V 4j*.j jj i ! Jia» (j-aiitia <U3 

LgJlj cjlj 2-j_pJt ^Lu±m JjLjJI «UI (j-a Ij^j- ^ LJa ^-"^j-*^ ^^fi ^-*&3 
cjLoISLI! ..Ar,t a<~ ^jf jjjj ! jl>. Jjal (.^-^ (j^*-<-u^j^l ^ ^!-*^ • ^> * "Jl 

* A * I I 

0 J_A (JlLa ^3 ^ Lj-jJI ^ j i^if tl)^ -4-1 * c LLaL£ "^tj-**-? £^i>-^ 

j;^ -»**' « Cj! jiin 3 JL£. (_Li3 i iJ3 J^Lajj Lit C' a*^ jjl J i nil 1 JLA j-jIL?e_l 

^-jlaj i Lg-Lo (jL^ I jl La I 'j Iaj )lj >j « LaJI ( _ ;r 3 4_utl_ull i^ajJI 

w I c ^ j 1 3 J-jj-J Lx-a UjU 4jitjj_a CjLj-jjG £j a 10 3jlj_r»JI jjl JU jlj_>JI 
ij^?e_iI1 ^_Li3 j a^taJl dtJ>o 4jaa^a cL>.j^ 80 tjr II j j la II dt3j ^ UL 1 JUu>o 4j>.j^ 
J j i ii ^j? (^Li (j-a d i ii_mj Sjj i aJ i_aJLljj D -1 -? 1 "^jVl 1:1 ' a S u ^j>- ( _ ;r 3 dll 

.(N 2 ) ^^(0 0)03^1 

1 j i n a ui Uijsj ^ I LaJ ^^il d ^ uiAxxll J3 ajs d ♦ miVI )l < a a Lcca-ll Lut-U^jj 

CjI 1 J-Llj 4_2_^3j sLj—lLs I JlC La (_L)L<_u dLa jlj_>JI JL>. jj jaJj 
Jjl J-«-i CJaJLl (jyJ^- CjJ-aJO CjLijjj^LjJll ^j'^'; (j^- 3 IjlSLtj 3jj_iilLl (J-aj-II 
i.^i^jl" oilj ,_Jjj>. I CjLj|j£LLa sLaJj . SLpJLi LtJL^. j^>-T liil j ij^J ^LJ 

. ( jJj*j^S'jVI (_>-a2j L. . j 1 . 1 ; 
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^ j ,>.tl (_-u-mJ j^>«I ^j^* ) t_(2j>. La-Lu i 1 o la 1 1 (j_a J-^^ ^J^* Jl CjLaj 

V cjLi^^SLLi! jj jjj^ jjlc L«j!j J^-j w * i nAIxll 

(jiaAieJj LaJUX. Lj^Jjs I j . ..A i (_yic jli-cj Cul^ (jr-^'j 1 "^J^l (jyJj ^LL>«J 

Lij-A 4JLjj9jJ1 (J_ajJ1 ' - ) ^ 5 i la ijr t-a_>J1 O_r»o ^ 4 1>tJ-*^ ^jl>- >1 -^ 

Sj j » 1 r-i CjLui^ I fcifl I i » 1 >i j lSJ-^ ' MJ^-? 0 • ^JT - ' u-axxll iJi^S *L*-tZj^\ (j-a 

(jl 2 j oLjjj£LJi.I i-.<~ I U*. , „l I jLa . ^Lta jjjJj cjLj^SLlI.! ojli *LU <j-a 

(jl C ^J^>• £tjj»U Cjl_ij^£Lj_a fj a u (jl Ltiajl JL] i^tjjJLl ^L^u «Lo* w 3 u 
. Vjl dJLufc ^1 l_ukjj (jl C-xJ^J (j^-lj J ' '* a 1 J'v uiJJ CJJL>-J 

J! jUJVI ItAii 

^1 CjJ)I sLlUjLS jj^J ! CjljLgJJj 3jjL\tl (jLa LojaCJ . aJJt 

4_Lj_t_t£^_*_o cLul_tii3 CjLt^j-a 3j-AjJ1 ^jyl^. ' - ' la ■ & JLfL3 . «Lstj>.L) ^-jLlj 

(j-C Cjl_aaljL/s Lgi£ I."' 1 1 njlj (( I2-Ij_j_Ll3» ^1 (( 8- » (j-o j»L3jV! 

i_i_LiSL!!j jL»J! j-^J! L-i-j-* N < c <j-£j («-Jj n_i£aSL!l I jut — 
jLjoVI (jLa iCjVjLajs Sji^. (jjs ^c.jJLjj dJJj .3j-ajJ! t_^jSLI jl«J!j 

(jl La-Lc i^t_jjJLl ^ lr L^sj>.Lj LLs^_lA (^^tj (jl ^laj i i joJ ^ILtjjS^j-aJI 
(jljujjcILo (jl .Uaj id j n i ii Jjai CjljLcj <3^J -J^J Jl> " Cr'! *— ■ '^J- 5 

(jVI (_^i>- ii>Ll3^c La j-j^I (j-o 4_ul^j_i ( -5 -'JJ i4j(jj/!j tllse-ila (j^-^JJ i4xjJ^2 
j fllaJI Jjlj SJjGjla 4jjI jjjj/I sLlsjj^s CjIjH^ (j^. dJLjtLi i^mk i"itl alia ill ( _ ;r 3 

. jjj-U « S-jjjijLo)) d-LLijLa jj^J ! «Lul LtaAJI 4_i^jJi! cJi. j 1 1 97 1 ^Lc ( _ ;r a 

^La-Li j i"i o (jl C-ccl Laj i jJia 1 1 i I j * a CxL nj I (j^JI CjLajUU (. 1 1 ii -wj 
I j c j > 'l-^-^J (j'j it_t£j^LI! L^Jji-J i^J-I Jaj jfllt Sjjtll I j~l ajiaJLa 
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.-«ljU»l I f j_Ua (jr^J • ^jj- 1 J- 4 "" 4-u-uLCjjV! Lgisjj! jj^s jj I Lajj 

.j-aj>.V! c_^aSLJ1 (jyi^ ^Lst_u f^Ja-i-A Jl9 tJL5^ L)' «3-(jjjjLa» L^HL_uj! 

sLa-Ualj j_lC fiLu^jj-ilj Sj^oo-a i I j Laa j & JL*_i idtli-i «Lul_Ua^J1 «L^j-L1 £JLA (j^-lj 
i I 973 ^Lc (j-Sj • (_)ia-oLc. J'C i"i_t s-ij-lm i_i3aj j<u ' La 20 3 jj. jaJLtil 

' " i ta LojlI^. i«lSjLjJ! 3j_U (^yi i_$j^>- Li LaLx-i (JjLxjj is! jl>.^U £jL0-cjjl>. 

.SciJJ^ (^jJI t LajJI Lai . 4J I <f< i .i a^La Jijtj - La S-3 
I 6 djjuat ^Ilu^^-lm ^JLjj-j ^Lia ^a_A ((S-jjjjjLo)) «Lj^j-L c ^ J 'j (^-"0 (Jj' (1)^ 
^jl—LoJI ^jt (j-k 'C? - ^ 3~^J ' * )L_»_Ua ijr 3 - La j ijr^J 4_i^-tl jj ' 1 j t LCjj ^ 

La )) 

.slL^ t_t£j£LII O-La t~i 4_LjLt 4jjLlc. sLoj^Lc *Lul ^jjJL! «3 
* ijJs C' i fl> L>.Ljj ^jl ^^jJI j j i". i « 9-j_(_jj La » cl_l^jJL1 jj-* t _Lj-I_i (j^*- 1 LbjJj 

' tLLaj (jjs i4_uLU! Ij^La 140 i uj 3 ii ir~iLt.il dilj J^Li. <Lsela-m 

4j! («-£jlj t ^rhl^-> J - a ^' Ls^Laj jJoLvuJ (j^e-lj .^cJj-l! ' " ' Lj ' a ^ ^ c 'J- tu 

I 1 U. * «3-(jjijLa» CjLj>-L3 cLjJLlJIj SjaJill ^LjJ! aJJt (jl (J-aojej 

I j " I La a 4_3oLa c_c^£LIl ^e_Laxu ( - ^Lc 4_a^jLLi u ij i c I " i La j & _Li3 ^LULj 



^^Li. ^J'C mi i 4_ajLo_a j-i^, (j^oS^j 3j-u^ 4iLa_a (JLo^ i La j gj ^j^-JI cL^j-LLa 

La al"tt-l ' " i a 1 La l a I J Cjlj-a 3jLC ' Laj x^JI Jjlj (( 3 "jj-uj La » ^-OJ 

Cj JLoSj lL2 * Ij i ^e-La ' uJ 1 jj^C Jl ^j>. j_o jj>. I 4u> Li j t 

Ji^ju 4jjLlC <La.LtaLc uLa_i_uj ((B-jj-ujLoi) C.<-L>. Ji IjiLL (2>^J 

1 Lo JulC fjy^>- i j-u-^SLI 1 Ljj-J j-t-tilll <Luaj-3 t lLI LlA (2>^ 

Lol_4J Ut_Us1j 1971 ^Lc ijr ^ Ci \ & 3j_j_lSL!1 5_jjLJlJ1 5 A t^L»J1 ^tjv 
5_^l ,^,^tl oLal ^ ,„VI ^ ^-jljdl jju>u1\ LuiQ-j 



101 



4_i£j_U aJJt dJi-J LoJ_i£. i_i£jSLII i n a (jr^ dJLiji j&ls 

Cm <fr tJL^J (jl j^)^- 4 - 1 c ^-^ :t - a a " ' ^ ^ L)' Cr^ ' * ^ 1*11 1 1 t. i i ( n JL>.^-l i^tJj-L! 
tLlajJ ( _ ;r 3 ijj^i^jJt J^ - "* CjJLs. LxjjJ • Jo^j^JI LJLc. CjJLkj Li£ 

. , ,.tl | j_a ijr )3 j Laj. La z^jj-lm Ji^*J J' ^-La_<_u 4_t^j-U d i n a^La 

i3j_AjJI i-^j^ (jlr Jaj iqW lJ £ M-lU^j i .ill CjLs.La_(JI £-Li"L>-! L*J i_u i .i 
^ 1 j rt J*hL5J| ga * 1 £cjj»U Cr^" J ' (j*"^^"*" 41 ^ J Atlj 

I gjlufaj " (_JJL>.! (Jj-3 (j! 1 1 "j J-£C J'n uU LjJ JJls- (jr^-II £ ^^>i- a ^' ^M^jLaJI 
CjLVjJI (J^t tiu i u*3 (jOH! (Jj^jdl ~ U , „ ^Ir j«x.Lj Jaj j i» lj £ 

S-lL^lSj i nil cjL^jJ.1 jIj^. (jlrj . 1976 j»Lc (^jJjj) 4 SjlxjAI 
cLj^j_usVl j-LSLjLa <l£jX Jo^j^JI 3jjl_La Sj^>-i c^AIIj jJia cLajLJI 3JjL«-U 

£_Llj . I JL>. 5^ j i ^ 4_LLa_« O-a J "r **< ( nl JL*l£ fitlx-l (jlaj^M (j-* ^sl^ 

.(JjjajJI jcjjJ.1 olio Lajii^ <L£>U LP- 0 18 1 *j U 

(jLS_a ( _ ;r i j_LlSLj LoJ I I j» a ' " i La ■ & sLvjjJ 3JSj-!l (j-o £^i>l' 

. p taaejli i ■■ OjL^ ^LllLij i L^Jj|j_i ^ j*\ I <_sL^ J-^' (jr^ ^ '(J^ 

3_jjljljJI CjLj_oIj jJlj « 9-j—ljj La )) ^_jLL) ijjli (^JaLUI i>JLA jj-* Ijjj*^ 

fiL_L^j-_a * **-**< < n ^Ljj-JL^ . cLa_jjtx*3 Lq-^g^ ^LjjJI tj^^J O^Oj tl)^-* 

^eJsa-uJI ^jjs jLJLII ^-^j-I w j L4-1 lJ5^ l)' ^ * p La sejj 1 Laj i^J I 

jLiJLILi ^yLaJLa (j^ 1 ^ J^-'-' , -'•' Jo^j^JI J-Sj-o (J? ^L^l I I«U* , ..I I jjj 
3J-^>- 4j^sj^ Jjs^/t OJ^~ ' "' e> ^^i>" 't 1 ^-* <j-° '— ^J^?-^' jox.LUI 

.3_^jil pU-»o (^Jl i^jJj i^jJI JbsJI (jJI 3-j_9^ ^-Lj^jJI (j^Si VI 

^j.jj i_La^ 1 tt> 4_l^j_o ^_j0 (J-i-uj-j 1— L T l Iajv ^jy^-II * )1 1 < u 2 1 Jl>-1 dJJ!i 

^^_o c\l t^" . ..I pUj (jy^- ' taj-i^JI 4_jlxC j-o*Gj 1 rt ((^-LjSLiLsi) 

Sj—LxH-a CjIj-jju CjjJL>. « 9-j_(_jj La » fiLLsL-o^-i Ltiajl 1 * A uu^lj ' J J ^ 

.3_JL«JI ^L>II Sjia J!>Ls- ^j>LI ^-La • ■■ (^ic 3_^im j Sj^a^JI ^jLaJJI 

4_t^1j-C ^j^jUt jj ' a H Cjj-^La i l!il L^_aLa ' ■* J ^ ^^3-* ^> '**'* < ' " L^ Laj 
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jA?UI ijSjSII 6uuj? (jlcl 



(j^-^j ^Js J jj ' eaJ (JL\U Jjj < u Lul£Lal_i (jL^ . 4jJLLi 4j^!lo 4 imii 

. ^LilS La>J>^>.j (j_o jai.jJLi 4j^2JI ^LjJI -i^-J (jlr (JjJ-J l_b JlI 
Lx-a J-f^ (jJ! £ ^^>' w 3 ji>^' ll^ ^ii^?^' J' 3^^' CjI^jJj O-iL^j 

2 -ij" ^Ir 3j_uSLII cj! jl>.I (jla jJal ^11 (^ 4 jlr 

<LIa-S-l (jy-Sj . j-Jj-l! (j-a 4j<j2jj_U (j^La^M jjjSjLaJI ■ La j gj (jl LlSLx-a 
i j_jj_U w a i -" '^J- 5 5^ 45 j ir I (j- 0 J-^' < .U5t| j-^c Jjijj 

SjJajJ! ^ i a a x * 1 1 3j!j_>J! CjL>-jJ LjJ^Li. t_JjeTi3 (jl 4j£j_U (jSLx-i 

(jSLi i(JjL2ll .cjLLl«JI ji-i (jjs ,jSL*lj jl (jjj i .ill (jji^ jl>.Ij jILo 
SJi^LiiJI jul i .I U C-Jsj-L liLa . Ijljv («_c.Lj (jLSLa ^ Jgj j^ll q^S-j (j? Jjjj 

LijSLIj .CjLujlII ju>.^/ Jijdl ^IjjJI (JIac I jj'a Lx-i 1 1 jj'a Uji^a^ji *Jt!-^ 
(J j j in (j-i^- 4j^j_II cJaj & ^ifl . i_-cL-e3 (jl^-a (_ ;r 3 Jo^j^JI I i ajl Jjj j«J 

4_ljLj_«_i£LJI t_i j La- "i 1 1 4jjjj>JI 4 j <i itVI CjI j CjI_Ll«JI ^-fl^cJ (jl ( _ ;7 SLul£Liil 

Ji^ J till jjl LbjJ Sj^ljlll 5U3lj^.jj^iJI jj'^tl J-Ui3i jU! 

I j ' a j ^* ^ (Jj i^Lqj (( 9-j—Ljj La » 4jj1jJJ 4_i^jJL 1 4_LsLt_o^j Lgol^ I *l ■ a> 

.>LJ^ j^Us^II «j_LSjL3)) 4jj!jI! 5_^jJ,I Ciim-wj il^la 90 ^ 



I0J 



J_>l_2j.l . Ja^-LgJI 4j£jJ. j£ ^1 L5 J Jd O' O^-*^' 6-° <j"J iSjJJ^II 

j j i a II 4_Ial_<j/j_i ' fl-iji£LL! ^LjUs (j-SLj j«J (j-j-o-nJlj j«-cl_iJI t_i!j_lJ! tjLs 

i .. a jj-^-i (jl L uuSL a d j ' ^" i_dl_LA C^jL^ Ja_>J1 i n-»Jj . fiLt^1j-c ^j^ill 

( _ ;r jjiL2J! (jLSJLLa ^^Jt cLilSlJI i>j-&j . Ja j j ^ 1 1 ^_»l/j_U j-^j-U 3_ojjlj 

4j3 JLl1Lij < ^^>I1 ^ t-i j^psjVI <j-a ^oLoJI jl j!jJ! ^1 * mi jUjloj (jl ^£La_i I jl>. 

jl (jlsjVI IjGj_js (j ii*C i h « Mitl I iLt>- 4^utjua SjJ^S I j JJ-^J 

' 'V*'*-"* j-**^ J-* J^-^ i— i n'q 1 l^>- (ox.LiJ! ijLdl La I . LjjIjIj L«lL»-a oj^Lj 

^jU", , ,, i V l_LaJ Laj .(JjsjJI CjLia. (j-^> (Jj-alj-ill <■ ' j ' <Luj/I£L«-iVI SjjJLlI 

t ^ ui^j L^j <Lua L>. 4jj 1 _} 1 j 3_o jia_L4_i ^—LxSLi Li] 1 <La£j-o ^cJj 

. 4_La Ljjj^ jl i i_Ja-SJ I ljL>- IjLlhj jl iljL>. 
^j^LjsI jj-C l_Libt_) ^jl Lcajl ^_ual jJI jj-a tl)^ L>^J * LaI (j^-II 

^jjj_jJI Lajj-tj «G_aLi L^_ij£Li LJLc. i n"n Ja^jjt (j^Lal *L2jjI ^1 Lj^LS 

, Jal mi rtlj 

^3 Ja ^l^JLj 4-i^3 L>JIj 4jjI Jiil « j_ljSLjL3» ^jlj^j-a (j^s oii- La J_t£.J 
. C-c^ S> 1 1 lj_A mj-^ (^-*-a O^J-G- i-Iaj>. m^-^ ' laj-i^JI ' ^J-^ JL^£ i^cjjJLl jlj-a 
Ja a. Jl n ni (^Jl 21 Ja a. ^ jljll (j-a ",1 1 5 taJLill OjL^ Ijl ilaSLkj 

jjlj t. U-Vt l I jjt (j^-a^Lj l^jj^z JajL^II ^o^JI jla isiljlu.VI 
Jaj jfltl tjjSLj (jl (j£-«Jll (jja / Lt^cJ ^ i 'i rill IjUk Cjj»o i_^j£LII (j'jj- 3 
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jA?UI ijSjSII 6uuj? (jlcl 



j^paj-C Js3 jiaa* djnUtl £_Lj£L]La ) J^-^*^ lLL! JUj . 4_i^ Li ^.j-a (Jala ' Iaj> 

t _ 7 J| « I -^_LlSLiI_3 )) '**' j^JJ • ^J^-a lj ^jQ (j-° J-*^ ' ^J~ a Jo J-tgll 4_i_L*_a 
' J ^ ^jfu^JU jj-u-ujJ! (jl^J < oVI Jaa- ^Jl o mi 21 (_^aj»_*J1 Jaj>. 

(t_ut jjl (j-">j 3 <iK (Chryse) jj^jj^ Si a . nil 3 Suit | jjt 

flja. JLS C^jL£ Lg_)l J S " c I *L>.jjLLa £ ^<-'^ f J' Ct^^^ d " ' "tLA 

4jjI jljJ! 4jjs!jJ.I .(j-a^l oU tali a (jyjJj (j-ujj^ J-^J^ 1 (j' 

joj>J,! ^jjLiI! (j-o j^uLj/I Jjja 3j_a JjV <^j>»- o-"i>^ jAj-^ LP' 

£e_jj-Uj ^^paj^/l £_uaj cL_a£^_a ^J_*_l Jj-LaLu * )l 1 1 uV LilJjj ' ' *°J ^ ^ LuJLui 

Jaa* ^Jl o mi 44 Ja_=*JI ^Jt « 2-£_Lj£LiLa» ' u j j $ t ^-"j-^' l^j-*-" ' Ia_> ^jl^j 
j-Lli.! jJa Cydonia «Lujj_uj/>> _> (jlSLa j-Aj jjjljUjJ! jjaallj k:!jIL<-uV! 

(jl Lajj 2 '> 1 ,1 tl ,j_o La oJsj (JJaVl (j-Lc- <=L^ >U! <j-a SJjla 

. (( L_j_lJ JLu_u)> t j-y^ rtl a ^J'C ifti 1 -il-ij-i l_3^j_o (( ^_LjSL] l_3 » ctlaLj-u^j 3l_o* -i^>.J 
jjl I J-Jj . <i_Li (jLSLa jj^ (j-i-KJ =L«jI jJ! ^LjjJ! oJjj^ij Jila 

^Jl a mi 44 ^^paj-tJ! ' U^ ^jf LaLa-l L^t_ua1j (jl^ t^^-Jl J-*^^ L>^J * ^ a j ' J > 

-j_LSLjL3» oJa^a I jl ^jU~, , Lljl LjLp.' JL2j o^J . ^JL«JI (jJI n uJI JajJI 
. « 2- j_LiSLj La » _i 4^jL>J,l Ij-^ cJ « I 

' fllSuJ 4_a^_a juuuuz (j\ ui 1)) I JL>. d tafli se a Cjl_Lt-a^o3 ^ JLSl w i --^ * CJJL>.JJ 
jj-a-uj ijr^ (3^^ Jl)jjL>. (JLjJJ ^Jj 1 ( n (jj^Lc jj . t ^jl (j^jtlaj , ,.1 <(. j^j^ jl-^-* 
^ ' n**o fiLjJuj i« Luj JLu_u» (^a^_a Ja Jjlj 3j-*IoLj_a u^yajj^n ^£ j_a 
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LaLau Ll31jJL>. d fljjje rt t^LjjsLual i_La^_i_& ^Jsl ^jz g I 5j il ^j-^- «£_Lj£1jL9» CjIjLo* 
i La a» <-;-!j-^ (_£j!j)!jJ! jl pj- 3_LLoJ! ^ flLaJLl I ^yfl « LujJljjj/dj 

. ( oVI - * io_l>. 4 j^pajjtJI 

(jlaj-C i Laa. ( _ ;r 3 ■ La • j" i ■■ « 2- J-ySLj La » OuL^ ! jl La (jL"»J jL>^ j V"j p-Jj 
p_<j/V! (J_a^e_j (jLSLa ^ agjl LaJ_t£. 3j_ii.VI 4jLjjaj.ll (_^i>- a *~» * " jl (JLc 

. ii , ..A i ^ojjj ! . Laj. (_yJLc Utopia « Lujjoj » uA I 

«L>.jjJ Laj. (^yjj/Lu/VI Jo^o-l^J! £U2j-a ! Ju « I -£_LiSLjLa>> (_^iieu La_j^ 
i " ' I j La « a j^s-lj 4-j^j_tl L#uJL».i (j-jJI JJ ■ a I 1 (jl Juu dJJjj 3JajJLa 

« I -£_LSlj La » (jJLc 0<-a£L>. t _ ? _Li I (j-a La 3j-ui] ijla (^^JLiLulj .(^^jJajV! jluljj! 

JL>«J (jl (jjJ> i Ju^l (^yJJ ji>^' *1 a i m ^jjIjtllLi ((jjLLaJI |_g ) llj j II )) j J i a aJ 
( j_ojj_£ 4_2_La_La ( _ ;r u5a • La-j^La L*jaa^ LlJL>.J i—SLLaJil 3uL$j LuSLI (jLa^/l 

Ij-A Luiiaj .3_auJ_i!l £-Jj^M SjIsVI ^^Lj 2 a La ' a (j£. IjJJJ (jL£ jfj Lgulj 
J Lou I liJLL* (jK 4ul VI 1976 j»Lc (jj> CouJju) j>au 4 (^uJ Jajjfltl (jj> j_o.Lll! 
j_lC 3_jJL* O' (j^y j^dj^' dJI j (^ lonijja LL^a-ufc jl (j^Lc j»Lc 

LjjuLc. IjlSwjfcj . I j tM au i (jrOSil (Jj^jdl (jUJ SjLreul! CjLjVoD 3ji>ij-a 

. jJj>JLI jlc (j-a Laau 16 jjlj ^tjjJ.1 Liiioj jl jJL 1 

' a-ua-lj dim C^uij *" < ill (j-J-II <_j£!jSU! (j-tj 3JualaJI 4l>.jJ! dJJu J-t-iJ 
t(j n a '"ill (J^>- Jjuj-LaJ! u I jCLal (jy^Lc j-LaaJLj£ (jauJLa 4u_a 3_al i n a *^t^gj 4 4_u_oJI 
( _ ;r 3 4ujl JlLIj lL^oj^JLi (j^sLiJI i(jOuuLUaJLll (j^jj^jJ.1 p ' eaJ (Ji-ul 
«La_<I/j_LI ^ujljJ,! (jLxjjlj_LI (jl " j ^j-LI i.*it i ii a j ^tuj_U (J^a- jou^LLI ojljLa 
juj-LI juuljJLl (jL^j^cuu (jLlill Ja^i^JI Lo^j_a oJLs-u La_ii 1 Jgj j^jll 

4 1 guula£ I (j^_tLH/l£j I 0 g-tlLLa a (juj-to/L) i4\jlu3aJI ^Cju i<t (J*s mi 1 Ll^>.jj 

. 3j 1 .."Ctll £5jJI 5au^ CjI j 3 j 1 .iLCjjVI J-^aJI (jh alLa aj 
(^j-b 3j_a (Jj^? (jLt_LjLUau3 (jLtj^j-a C.Ja3> t Luauauj ^JL^^a jj^Sj 

. j-aj>.^l C-^oSLlI ^tt-Lauui (_y^, (jLalj ^? '^l 

( _ ;r lJI 3j_uSLII SjL^Jkl (^l <LLa j-JljS *j^>- (jlJa^L^JI (juJLA 
(j^_auLoJI CjIjJ^ (jr^ij 1 1 a i^sjl i*i~w1j I 0 j * * ' gaj (j^ju^j-LI p J 0 1 ea3 (^u3 Q-aJL^-*i ( nl 
OJUk L-uj-ij (jL^ 4ul Jjiiil (j-a JLl V (jSLtj <Uul liaAll 4u^j_LI (_,^Lc. 5j Laj 1 iJlu 
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jA?UI ijSjSII 6uuj? (jlcl 



(j^Lat LjjIo*1 Lut Ll3j-C 3j-*IuLua ' " J J ^ ^ I ^J*- 1 JJ <^tl iJJ Jjt <Jjj^C) £-°J" 

-j_LjSLjLa» Jojj^J! 4_Jij_a I j*U> *~tl jj ■ all jjjl O-iL^j .(J^sVl jJLL 

<-3>J<j (jl jj>I! JLaj (__r2 JL>- (jr^ Ljjjl JLlS LifaljLsV 3jai.La <( I 

( j^e_ij L_LiTj (jy^>* ' La3» Jjlj ^ La3» *jj ' a 1 1 <"'j J Iaj L$jLlo*1 (_Ll£ 4_t£. 1*m mi 
^-La-m (ji^. Sj^aLi^j 4it>sLJu ' aJij 4j£jJJ ^\ Jl3| 4J JJJL>. V ^Lujb J < mi 1 

(j;jj>.V! Sjl>.Ij jjjIjJLj 4l<j/j_ll (j;jj>.^! jjxaJI oJI jj La (jLcj_<j/j . jjj-U 

.jcjj_U (jj^V sLLajLgJ! 4j£j_U Lgll i uj? Sjjj^s Jjl j»Lol Cjj a i n"i I j<M 

4J 4^jI mi a (j^Lal i_3^ci LlL3 . (jXc Lj-Jj^. (j int ^JLkJI I juk (jl Cjj£Lbj 

. bLLuj Lljjjjlj * J.iljjJaS' 

<- i ifrjJI £fuuajX I JL>. I Cj-iIj jJ Ltgla L>.LsLj_o C^J^C) . « L)L£La» ^ljjJJ (jL^ 

t _ r J ciijLi 3j-SLiI1 (j^lj i^JLiu jioJLi 4-lLojJ! ^jLjilSLl! jl>.1 ^Ijj (j-^ 

J>Li. La>LLI Jlo (j-i-Aj (jJLc fjlaj ^Jj ,3-aj}La cJajJ! ^ 
(jLLj^jJk! LjoL ■ ji (jjj-II jj'^ll j laJLll j«juI Lilj I j*j i a a cjLcL^J! 

joJLc £tjj_tl (jl Cj^^cj 3j_&jJI ^Ja-uJ « I 0- !j_<j-i3 »j «9-lj_tJLi3» (jLLuLiaAJ! 

.JJ>.L) (J'C Ui 1 JiJ* i Ml 

J'C nil SjjLuII jL;La^L>J! : Li.ije.aj j_«j>.|j L>.jL^5 w J " * ^ ' 

jj se L^aJ 1^ iS^utxaJI fiLiLajJI ^jLuSLIIj i^^^/l {jja La ^jl£La 4jr 3 3j-u^ ^J-^* 
^ Lll jljJi! (jiLjjj " t_i!j_lJl_i jlj n ~ miL mJjjijjj w ta (_yJ.II 

(j_a Sjj^s-t^aJI i>J_A Cj^L>. jjjl (j-a .^LjjJI L^J ( a • a *" 4j<p&laJL I 

Sj-LjJ! Ljalttj- JLajJI 

4_«Ja_2Jk! jj se i a 1 1 tfJUk (3^L>. ^cj_j_ail j-iLiJ! ^tjjLlI! (jL^ Laj 

^^JLl! jljj,l Laj La i ^ 2 « 1 1 a 1 1 JLjjLs-Vl J ^j J -1 ta 1 1 JLus^L>J!j 

I jLLj SJ-ajJ! Sjljj*.jll Lgjlj ( __ r jt Jjt ^jj-> i aJI tfjut L^la ' Ml"," 

AZ-j-uj j^jJb Laj ^^Li^ ^1 ^4^' ^P- 1 f*^J ^L^AjL^^ UL^^- 1 ^1>^^ »Umi ^-Jaj a3 
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^Jl_i_ljj (_£^o*JI JaJLLcaJ I j-jJLu t_£i_j£j ScLiis^^-a Cjlj-A ijJLut <J-Aj $4o.Ljj 

SJ j.^t t ,. ,,„ ^ SL-yiJaJI jJiLiU 
. cLLuj/V! OJUt (j-a (J£LI JjsVl (ji^- j o a jl I 1 1 r>La- L! ^J>. (< £_u£_j l9 >> O-aJLS 
4 Ijo. 4_j_a_jtt 1 j) <( £_Ll£Li Lb >> 4 "n 1 1 £LJjjU c_ 4_t£. ' d ifto La (jL^J 

u (J^* ui i jQ-l ' ^ J .' J ^ ^^1^_a g I 2j i\ (j\ Ljj^jG lj)l 1 ' ^.j . ^ 
jl i«Lj_LaV! 3l_Li -ijo-j j-iij-o ^1 i a ui£!j j iaq]| CjVT (j^J 

ij»ljJa^l jUiT jl 1 2 ^jj ta ■ uVl oLil^-oJI j! i(>jjL>JU Jlo-jJI jl olj-usV! 
i-dl—ufc jjSLj j«J j Lax! I jljCLal ^ . jjLiLiSLI! jjo. jl ijl i ir-i cjLu (j^>- Vj 
(j^LIj ijtjjJLI 3lj-rU 3j_ij^ (JLdul jo-jj ^-*t>j Cr'i J" J -' , J J1 u?' 

j ii^i (JK <jJLut (jL^ Lx-ijj L«^Ljj_o.! (jjjilll Jo^l^J! ( _ ;t jl3jji (j-ujJ 

. J-aj =Lo. j SjJcj^s ( _ ;r 3 3 1 j-rll 
4 i ulS «LtLl 3 Ltajj, I J-xC (_psj^/l (jJoLla OuL£ i^cjjLlI! CjIj^S <_ i If I ijr^ 

-j laJlj ^j^-l^SLII Ji_u_u£jt ijr lL\j ^.i uiXl i> '(j^l £ri>^ ^ jlr La 
. (Jjjj^ tlh* tj^* J"^" ' (^r^" ^ J ' 1 £-xaJ ^ jlll w ~- ' a ' i II 
aj ni * 1 1 VI (_psj^/l j n »" i nj ^aia 3j_uSLll CjLj!^-l=»J!j CjLlLuLtl Lai 
2 jj Laa-C CjLuL^ iJJLlA (jL^ JLai dllj £-aj .(_psjVI jtjjLj (j^ 1 3j_l>.^I dUL 
( _ ;r SLIj .(_p3j^/l (j_a jjLSLa (_L£ ( _ ;r ^ d t i ii Cjljl—iLa 4j^Lj Sjia J!>L>. ^ a 
. CjLij)j£LiXI ^j" 1 **"^ * (jl I talc c-l^s-j ^tjjJLl (j^xc 3Lj_>JI ^j""^ ) 
^ j « j lLs j-Jal_La 4jr JI i^, ,t1 CjIj JLjJL) ((^-LjSLlLb)) j.-J^ fiLa^j-a JiILa-l 
t_!jLj_>JI «L^j (jjijjLall i. i i iia. 4_l?jJiIj 4jj^c ^jjs-I 

.^L.jLai 

2» ■ - T- — 1 1 oo-LoJ jlIs 

H^tj Lai tcJjjjJI J>laJ (jrUxJI i_lljLLLa ^1 Clo.Lo.lj 

I jut ^ SJjia Sj-o. (jjs 4SjLaj La jLlcVLl Ljjo-i I j)l JloJ.1 I jut 3j^a 
l_Uaj| taJS i uJ LgiSUj LtliLa ^1 ijr L^J «j_LiSjLa)) 4j^j_ai .JjsjiJI (j^s ^_J-iJI 
i ^Ijj) l-^J '(j^ 56 - 1 ^Uujialu-uJ V j-at i^lj-aoJI G>J d ♦ u) 2?l 2_ijj 

La L^_l3j 5_ijJjJ1 CjLLlC. JL>.Ljj jJl>>j^ J J ~" ' ^ " 
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I j'UI , u«i i ^ ___ jj] I j 'X ^ i 4_l_>-Ij (jj! I i a j I LgJj i_j_jj_>JI jLil -i_o^-_a-i 
a I J La ' a I L^_Jl— t_i lJI ^q_*_i^M Cjlj-Aj^JI cQjejjJL! CjIj^J! dijjua 

Sal La j J i — a 4j^j_«1Ij . jc_olj_>JI i a JjLu/j I Jj a j s I uzil I 4j£j_oj JJ>J' 

£_j_«^>. ^jjljJL Jjj/jj <LiSIjj gSDI 3JaLLaJ! jlJjjJ L^j (_j^>L>. (j^.1 » u<l 

Cj I n j I » "i 1 1 w a bjj (_psj^/l <_i£a£ ^1 I gjic J l a >■ i (jr^-II djnUtl ClLajU U 
(jl I j ' " ' (JJa «£_l£LjL9» cL^j-a ^jLu ra-u^J LJ dJUjU ^_ujj (_p3j^M jj-* 
^q_ljIj_>JI (j-C ^~ uJ ^ l"tt1 «LajjJ^J! La (j^-Jj ' ljLlJL>. La I*m mi ^J*^" 
S3JsLLaJ! olallaXaj 3 aKJI j ra-«JI ^ Sjjj/LoJI oljLu2lJI JJa ^ jjj-U 
(jL^j . -=L_iJI (j1^>-_aJa-u J-^J-^ d' J^^' (jlr (jV! LuSLaj V <j^e-i3 

iijJIji ifu-tS i_aJjj 4 n i ill , d ^ja i tl ^Lo.^/1 ^oJLc ( _ ;r 3 jLLo^s j&JLc (jjjJLLa 
j»l^cl 2 jl j j (jj-^J • l -^J>i5-^ cr^ Rochester j " m mmjj 4_«_aL>. J-a-*J 
Sl_oJI 

4j3 j-j^- ilr ^Lii>. I * ■ ■■ a ' JL>-J i ji>^ ' (jr^ 
I j 1 ' SJsjjjjij ^ taj i aj 4jSLuLajj| 3lj| Lj^-^I^lJI »l air (_JjJ J^>-JJ V 4jV 

.^j^j^JLI 3jj ^«tl CjLijLCJI ^j""^" (j] 
^J^ojJj Qjyi^ 3l^i j^alaj dJJ!i ^Jl uu La LLulo J*^ I (jf ^iJIji JJ^ 

SjjjLs (Jx^s- SljVI i>jut (j^- 0 - 1 ,? .«i_aJjj tfjLajj^sl LtLcj i_^ljSLII ^1 

^_a ijJLijt L^>-j^ (jr^ (J- 0 -*-^ ji>^' Cr'l ^JJ 1 '*"* £ L»jl j-C. 3jLa ( _ ;r L^. 3-JjL>. 
^a_a—Lj LajL^C JjL^uJI ^cjjlj jl j-jjLLLI j^LjLLII 4_L3lj-aj ^tjj-LI 3_ijJj J^a 4_Li£, 
.(dilj CjjJLs. (JLs. Lta^jj (d!JL>.j (jl) 4-iiejjJ.I jhjjIj_>JI 

(j-A-a (JLuij^/ ^jj>.i 4_u^a3jj>. * )jL>»j Cj^Lj £-a «t_aJjj w 5j )Ij 

^1 «Lul JLc. jl jjs JLcujI Cj^L\!I t_)jL7tlII OJLA ' " ■ 1 1 1 eaj .«j_LSLjL9)) CjLi^j_a 
siHI c-<_>o ^c_jjJLI ^c_ljIj^>. (jl (_3-Lc ((t_aJjj ^cJ3» ^Lr»o t a a^j «j .(^_ijejj-LI 

(Jlj-c.! ^ 1 c - La 2 a (J-o-»j i_3ojj/ cillji mij'^ (jl (jjs tiJLLai (jL^j .JjLcoJI 

^1 ^-Lga_l ^cJ «U| (jj-A t_aJjj ^c_aJ fiLj-iL^t-i^l 3j-_jJLl (j^LIj .(j'^^^J-U jLLt-a 
^a_u (jl i-^iig * L^aLtlaj ^tJjJLl ^c_uljj>. cLLju2J (jl c^ej La (^jl^. CjLJLIalLa 

( _ ;r lJI Cjljl » It 4_ujta Cjl^jJLaj Cjl* JLa^ (_Jjj>.^/I t—ijLajJI Lai . i_i i nj&a 
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^_oLjj-jJ1 JUaJj ^jy^iil «L_ul_j» 4_j^j-j_a^M (j j^-ttaJl j r 1 tia aJl 3JL£j *^ ' ga jej 

,J_jJLa cfi-" w S I* V 3JL^jJlI 3_uJl«JI oLULiilLa ..'s <ll iui=ej Lo 

)) 4jj ! ^ ^ L-*- 0 tJe-ui i _ ;r ll 
jLpJI jJsjJ JtL5^' ^f^^brhfJ' MJ^?^" ^ JL>. I >L«JI jjJa 1971 j»Lc (^ii 

3-u-u 12 Jjic. jls (jL^ (^jJI ^Jlj ' ui^a J-al s-^P" «<_aJjj ji» (^i^. 

3l_j_>J1 ^jX. >■"'"»■ ttl ^jjlaj^ dJUj Q ^-***' ' " ? L)' ^» ' ' "J *^ J>J"^ 

Jlj>. w ' ^ ijr ll ^ g-ij tj^^J d j < toj t i ii t ^jLi £ljj-U ijr ^ 

4jjj^La elj ,U^tl SjLill (jlj Sjijj^. 3l_L>J! ^1 «j*LJJ_U jlj^>-» MJ^-? 0 (J^ 

tjua- i ii^jl I jj' a J '^^^JJ ISSj J-^' (j-* cr^' ttLijJaUl SjLaJ! dll j (Jjtij ^1 

3_al_>J| ei j iJaJLl I 3jL2J! ^Ljjj ( _ ;r a 3Ll>J! jy>.^a iLUajl ^pcj^s (j uSLiJIj 

LojLi.u c^qJl?-**( i ui (j^i-JI * ijL^tlJI cjLxldjj c_t_jJLt_ut ^jt LUajt ^JL»J1 1 jjt 

jljlla .4iLL>. ojL^^jjjJI • .U^tl ^ 4jL»J.! ^jjIj^J! ^ i a ui£L!l 
cunt t oL«^L>JI Zu^jl^j^l jjUtUJ 4liJ! (<u>ij ^1 iu! jJLlI 

t qJI j ; iua JZu-u\ 1 1973 aLc jj^o (j i a j-i) (_,jL\I! (jj><iij ^ ! jSLtj 
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4_t-^L>. 3 JUJl>. CjI J_*_a Lcia_it C.JLaj > . ^'^-t* SjjLLa <U ^_iJl9 iJ? j>. ^Ja_o* (Jj-ajj 
ijjJLi (_L^a- (jjs ^^i>^ d ala * a JJja-a^La slLa^ca (j_a sLiij^jJ! *Lo~^/l jaLtj 

JjVI (jj-iL^ 10 (j-^J . Lkjl Jjjjj/V Ljj_2j j$ ~u Jjlj 3j>aj<Jlj j^jjjJI t_tlaJLl I 

jlsj 4jJlJLj 1 ~w jj-^o cjLujlII £_aj>J 1. < ito 1973 ^*Lc 0~ t * a - ul ?-0 

3j_a j^a-l liJJj OuL^J . LjjjJsj CjljHa 4j^J 5^1 1 u a (j-a I JLA 4jLt j 

. Lo» L^-lB 

(_^3 JL>. JL3 ,jL^ .(^JuLa. t-Sjp. £13 ^ i.-.ri iSu£l 4£.L-u 18 J + j'q 

^jja. Jjj 1 ■ La S 1 "'*» i J_lL>J! (_yl^- (jjla-jj 4j! Jj 1 LSjLj/ ^iLaj ■ ■■" joJ d S La * a 

(J_alije_l ^_u1jj>. 4_tLa j**t 1 n a^ 4i>j-Laj La * IJLa* La_ljJ . Ij-^-a I 50 tfUM i n a i _ 7 Jj 

(j-jL£ (j_a «LjJLa- g Ij lias. La ^ » flj La^J itiJLLik La (jl£La Lik.iaj>.j 

.<U iijo. IjLa Ijjl <-Sjju (jj Lc_&L!j i^ys-. 

iiLutj (jL^ jdt jj«'^tl j 0 1 uVl .-.I fc^M 1 1 j^aj ^ La j^i-T (jL^a 
4^LJI .1973 Q.kikiu) JjVl QajL£ 10 -202 SlarJ.! ojujO^,! La jj* 
I6-:*I^4J! SjIj^v "^^-J- 3 '0-:<bp]| Sj'j-^- ^La-j-i '35:22 

.£cjj_U i_*£a£J «Li^. ijjsJj! ^ j-^j 1 eaJI Sjlj^aJI '^a.J-i liJJj Cj-iL^ 
cLuls-SJI SjLoll ijr 3 3jl^>.^_a L_il L_Ltiu_Ltil ijj-^E_a ^Lp*! CjLLajt_a (J1j3 V 

ijjlijILaJ,! 4j^Lajj 4jL9JL^s! ^LlS (j-a OJ j<" 1 ul (_yjJI CjI_Ll«JI '"■ 1 aje a JL3J 
' a b se a (j-a Sj_uli ic j^i^a (jl cApJ • L^jI j sLajljJa LdJi I jjsjiitjjj/! (jJ j-JI 
3ji^>.^_a ClcjLlC jL_jLt2jJ1 t^LilSllll 1 1 ^ A LiSLa-a j^)^- 5 L?~^'J (^rH^J"? 1 ^^ 
{j^ 1 qj mi ^-^J-^ cQlajt LtJajl '"-^ u^lj ^a-3e-dll ^-L^aj> ^^5~a (jj-^ ^LjlS 
JiiS <U jjj 1 1U j«J jjLj.J'J! (j-a IjjjLa. Lcjj I j « 1 CjLujlI! ( _ ;r 3 i-LlI j ! 

L^j Cj«La- (_yjJI Sj_u£J! jLaja-^M CjjlhscJ&j tUxIs-aJI SjLaJ! ^J^>- o' 
^Ltjvt Jla^>.J ^ 1 "1 ^ i^jLajLjj-3 ^j-a_l1 ^J^S jj-a i _yJa-L>J1 c_tla_tlI1 jj-a 4IL»_J1 
j 1 ■* ^ ^ C L^J a »" i ii a fljj. -IB <_JL%_LaJI OjL? i^iJ-v. 4LkJLa 4jLiB^ 
3J^s_aj JLa^tHLI ^Ul ^j_a 3j-jJLt-£5 CjLj_a^ 5_)jdjt_a - i a H t j^>**' a J U a 

SjLi! o' (l)^- 4 ^ jd>^' o^-^' ' , - JLa J-" 1 .(JSLji i>Lj! 

w , >. tl c_t_jJij-j_J1 fiL-j-LajtJ 'j^jjj tiajl ^jj-U ^T^**. . * (jr^ ^-J^ 



Jj^LJal (j_a ^1 j f mi 3 J_c (J-±9 j-Sj fiLuLtiiAJ! CjLljljJI pj -i taJ (jV Ij-k- 1 
j«J ttLuJaUl SjLSJ! 4jjL>o JjLij (jLa j i Mij'q Cjjjs '- 1 .' 1 ".'J iCjLi^jJLI 
j_jj_U ( _ ;r 3 SLpJ! C-^c-Al Sjjiil « £_LSLjL9» < j i ■ aJ (-;r Lc I gjl i ■ aj <-£J_pJ 

Sj!j_>J! cjL>.jj ( _ T j3 j 0-13 (j-SLj j«J Sjj^jJ,! ljjLsj (jLa tLaj^ c j 

mJIj j i jL3j . SJjaJa 2 jl i aa. SjHi LgjlcV jjj _jj j«Jj ijcjj_aJJ sLUaAitill 
i . <\l S~ , CjLilaX. 4-lLc (jj^j (jl "-t^J La 0'-^' CjLUsIj^I (^i^. £J-«J>JI 

SLljJ! jj^L thj x 1 It JL« dJLla ,jSLj «Jj .Metabolism ^L-Lit-jj_U (^ajVI) 

• JJJ~ ' ^ 1 1 (Ji-I J 

(jjs CjLujlII JL>.^/ (_^aL>. ^jj JLi 5j j a rt £_Lj£LiLaJI Ja JJ-A 4-i^j-a (J^ OuL^j 
cLj-CjI w I c CjLljj_>JI (J-S-jj liUjj Lgli-lj ^1 .-' ^" La i j j^Jj-U ^la i ■■ 

p_Hj i4_fl_Lljt_a » J jL?o (J " (jr^- ^-4^3^ t L7^ U jl U*t| d i uij 3j-jJLt-£5 

(j-C li^e-jjl 3_uL\Jlj i4jjjJLI 2jj LajJI j^L *LuijSLII JLx-a Laljo-I 

. sLLljla CjLUsIjU^I a ' LuLfl i La l_i£a£ ^j£l SLpJI (j£, '.'iTjl La J_t£,j 
LaLx-s SJjLxjj ^jjs-I (jliLal 3l_L>JI (jl VI njlSLaV! jJ^S JjLajJ 

. 4Ll3 g-jla-i ■ ■■ ' LI JJJL>. JU>- jj o^Jj • O^J^' O"^ *^ =e -^ 
* )jL^tt_HJ1 Lg— Llj t Ja 2 9 L_t_A 3l_j_>J1 ^j£, fjj <^>LalxJ1 £j_aj>. (_9jjlj (j^t-tjS 

iJiije-lII (Jila-i jLSLILi n_gjLjj jl «j-LiS1jL3» LajloJIj 4j^^Jj t l ; JI 

i=La_cj_aj i«Lj_LUa_a ^jLUJ! C^jLl? IjlSLikj j_jjJLl ^jjs SLpJ! j<uj/L>JI 
(_La^/l S-^i>^ (jr^*" ^-3^ <1>^ ^Lj-*Lij i3j_ajcjij i ulj 

. d q ( nL>. 

Lc j_i ^j_Iaj 4jj^j>J,I *Lo-VI ( _ ;r a cj^LiJ! i—ijLjtll! (jjs 3jl>.!j Jii ouLi? 

CjJL>.j jia sUisjjJil . i\l Sj ■ ii VI 4jJLajLj j 1 «jj L^ili Lj-iSLlj d I'j t n^fl (jjs LaJHs&x 

jJL!l 3jHI ju>.Lj (jl L^J j_i ^La i ( _ ;r 3 jt - " '"'^jj *'*"* 

La_ij i I g 1 >i I j i J->»J1 (j--a LliljLiJ! JL>.| L^-ilg c_t^t_i jl iCjIjLiJI ^jJajj 

. 3 J-L^a jl j_a (^Jl t(j u a ilitl ^ j_ua cUaL-ojj 
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(j-o ^j^eJj 4_oL& SJjJl>. diljLc OuL^ !jl (JTj-i . ,Jtj-tt '■. 1 ' 'j^J-J 
J^j-Ti < .1 I La i (J X.U uiVI jjLtaJt CjI j LuljLc ^JLaj ji iSjjjJ! 

CjLoK Jj^-J Cr^ J^" 1 1 " ' o' J^^>- Jj'^^J i4jj t'<~iC SjLo ^1 

4-o.Li . <LuLxjI ^jLli £jja£ I « j_LjSLjL9» 4JaLu/^j 5 j-aill Cj^iiUI 3jj^j>J,I 

■■*'"<" p_u1jj>. CjJl>.j 4j1 Li^ i LuLui_i£ »1 i n-»JI 4_ijHJ1 ijr 3 La ^ ijr jlu f< La3. 
O^! O^J^' CjljLiJ! cdiol LaJ-ULS 1 4_Ljl!i 4_o.Ll (j-oj 

L«£ iSjjjJLi LuLl*^ cjljLiJI ajjt cjjlso! i jjj_U Sjjj Sj^i-HI £ i-'j-«-JI 

. t>JI cjljLc 

5000 4.al 1 11 a I n itJLa. I Jjljj lJ \c (jljLCo 3 r) I" -^e-a Cj|_Li£. 

j J C 1 )jLct_lJ1 ^Lr»o ul—j 5 rt (jL£ Ls-ijj ' , Lpialm 1 p i n**( \ £_Ud^J1 tj^j 

.^tjj-I.! 1 .1 Ltji^>.j JjCi^J.! 
jj>- j3 Lxjjj . JL>J,I I jut ^Laiej (jl <jSL<u 



IS 



dJV^j .^j 'lJlP • 1 t j • i j Lji ^^^J «9-j_bjLo» «Lj^jJ,! ji^^-jl! 

^IlJI tiling ifiL*_u_ujJ1 ^_a^_L1 ^j^* * 'jj^- 1 L)' L)^ *^^**' ' " * ^ j M 1 lJ^ J ulJj . 

(=La^>. l_Ll !) 3jj^j>J,! dLo-V! t_jjL>«j oAJuJIj -^^^11 t_>j^jjJ! 4 j u!S 

jj-llaJI (j-a ^1 jj^/l iJJL^j jtjjJJ 3jjj LUal »"i i ill I j! «£_LiSLjLa» LgjJLaj (jJ-II 
CjljLiJI ^ jljJLol t-»" , ,. * i U j ,". * n ^_Laj_o ^j^-kaJt ^j^- 1 ^ L ^- > \5^_9 

■ 5_ljLl^-iSLII tij^LcLilJI ^ 2 Laj ■ -jtl SjU! jjJj (»Ll2J! U-^-«fJ iL^a^LLIj 

.3 MutjJI SjIjJ ^ 

^ 3j^jJ,! *Lo.V! (jJLc (»>Lo (_LJj J-^jj ^ «Lj| J>2JI (^ic- J^liILj 

Sj j j ^ sLljj-jJj-u djg fri CjI j OuL£ J '"'JJJ LT^W JjLlj (jLfl dllj ^-aj 
(—Sj-ju (J^c-lS idllii ^1 S^Ll^^Ljj . L^3l!i 3L_>J1 4_Iia_>J CjLiIuJ Ji^ 

(2ri-taJI ^Ijpl o_iL^ L^jj *^^-4pJL>A^ c L^jL-*ii-li oLuj^Jl ^j-* Jj-k^ dL_oL_u 
^jt ^j^- 4 - 1 ^ 3Lj_>J1 d-LtSLtTuj (Jiua-i tj^^j (j-* ^LuIjlJI «lL>.jJL1 

L^iejjLjj Llj£^ 4jr 5 3L_>J1 j-*IoJ ^1 <Lu_uL_ui Cjlj-iH/J_a 4_jJL>J1 Lui_j^ 



jA?UI ijSjSII 6uuj? (jlcl 



Ijl La 

<3_jV ii- i j i ii II p J a ' (jl c-i^e_L3 i(_paj^l d j uiJ i_j£j£ jjt (_gjJI ijtjj_U 
3_jSLu_u}1£ 2jnlr 3 <j>lj-a tLdLiluua JLa I «i j i n-w i3JL->JI i>j-fl> ^ i±jJlxIj-u 

. Lj-La ^ Lalsej mil ^jLlillj Sjjjtlll (j-tj 
(jl (j^Laj 4_jj_^_>J,I «Lj^>.^M ((j_lSLjL3» 4jj^>o jjLu (jl LiJl>.j I jlj 

jlcI i ii" i ii L^jLa iSLpJI .s^j-j (_p3jHaj V Ljjlj nj-daJ! cdaLvujj j ■ 
j $ laj (^yllllj ,^«tl ^LumSLII <( ^_iSLi )> 4_ij^?elLi (j U**t i j^l j-*-" (J 3 * 
^ I c 3l_j_>JI cjjl>.j .^tjj-LI 3_ijjj , s^Lo c^i J-^J-* l£' 

jLjcjs-I (_gl 1 ^jj i eac CjLujj>. (_gl ' a •^■'^ ' pJ Lul j<u So!L>JI (jjL3 ijtjj_tl 
jl ' d taj i 1 4_u^jj^J)j JLlA _}1^_o (_£l i4_ij^_Lll (_p3^_o_>Jlj Cj LLuj^-AJ ^Lu 

.(_psj^/l (.^i^- SLpJI .slj-o (jja (Jji-i SjLa (_gl 
4jj^_>J,I tLo.^/1 ( _ ;r 3 «j_iSLjL3» i-JjL-so (j^/ ^jjj LaJL LUiSlJj (j-ujj I JUfcj 

* Ijl^tlll (j_a (3jL>.1j (j^jj^ (JjLjlj L^j) L_£lJL) «LlluLu> J-*^l 

(j£LIj . j_jj_ll i." i j^j 2 jj ' *--"* 3jLa a ui^ Ljjl jJjjj 1 1 g-L3 4-jSLi^-iSLll 
4jjJ| cIjLjj Lguil 4jj i^ntl LjL2jJLi (J>Lo (jlajVl 4jj^3 -j^uS-II (j-tfj V dilj 

.(yiUI (jjs La Oijaj (^ i." i i"iLc (_ 3 jJI 
^_ta_m ^ I c Lg-La Jlj>.^j Lx^> (_Lal I SjLil (j^s j^Jj-II (_5-3j 

cG-jJJ ^1 i il>.VI (jl (_psjHflj (jl LuSLaJ iSLpJI d j i^-ij-aj I X i ii oi I jlj j i^ll 
Jl)jL?e_i Lo jlj-C (jj-i^ i ^W^ri^ (JutAllj J i n^j-tl ^tjjJLl ^Ja i 4JaL_u^j di_^j<3^ 
Jlj>.^j 4_jI jl 4(j^j>.J)j J_j_^JI JLj ■ <Jj j 1 (j_a SjjijLjS «Lc^_ua^_a 4_a^jj^>J 

Lxjs 2 j q it? (J^l Ijjj Sjj II ^LuijSLII i^j-II ^i-^' ij- 0 J"** 

i^jj^sjII (j^. ,_^L>JI ^LajJI (jjs Lc^j (_jJ jJjj j-o-Vl (JjjuJI I jut (jSLIj 
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^Luj-t£L!1 J-^JtJ LjJLlLo LuJLa 1 La i uj ^_U^u jug'^ . cLa_U Ll^jI ' ' Lea ***' ^ Liij 

'cJj-* - ' (j-^^- 0 ' C - ^ SLj-seJJ (j-SL^J J-^J SSl_j_>JI «jjIu (j-aj (^-3 ,_psjVl (^ 
SmJjj>.| 4 li I" se a jlj-a (j-a i ' r-i" (jl iJLiU Jj j i a ij^- ji>^^ 
JjL^ ( _ ; ^CJlj 2 i a « II Cjl_Ljj^>J!j j i nllSLIIj *LU (j-o <lcj-aj*_a Lii 
d A h"» a d t-»al * L-ljjJLj «LljLa_a CjLujj>. (j_a cLc^_oj?e_a dulj . (jLcL_u 

% * mi Lb jl Lai . (jL_u_iV1 jjLS (j_a La (J£L*Iuj Jsa_r»o 5>SLall <?J_A (jl ^j^* Jl jL^sj 

m^jJ! ^L^jJIj ji-i-AJLjJl i 4_ujjj>. (jjl£La j-j^LalLi p j ■ " ■ (j^£Lll (jL£ 4jl3jJL 

<jrU IjJL (j^e-ij • I (j m i_iJjj (^^Ul 4-2jjiaJI Jj i L#Ia (j^ci 
3 \ Lli^, 97 . LK j (jL^V 

^Q-t-u- > . L^ia ^1 AjSLu^I jl^L! (jl o^- 

i>J_A (jLa ij-al (j-a (j^-i La^aj . JL>J1 ! JLA (^jJI ^j-aliJI «Lj_oJt_) Llal i (j^^J 

*ULa oLijSU! itimil ^1 ■■■ L^i^. jls Sj^AJ! tuLiSLCU jjJ-SiJI 

iJ7 -S ^3— XI lJ^tL)^ - ^^ p ~>- ^tlj i 1 ^tj mi ' ^ICi ^ ^-^J L-'-a J-^' ui l 

_}^>.^t1 Aaj i ntl£U1j i 1 i nil p^tjiJ! j-j^i-u (j^Lt-oi (jj^Lc <_ 1 1 n~»» Llal i n-wj 

(jjiLj/I (j^' S ' 1 ^*^H1>^ Lt^ Aj^-i^' v — 'jj^'j J^! J -"M i3 J-P^' LXa Uac 
^Jj . 5_jJLt-£5 ^loLulo LlaJ ^£ JL)JL>J! ^ jg£ Ij (Ltiajl ga-o-^) ^ 1 CjjjI 

. L^SLjj-soj *Lcj ( _ ;r 3 ijj>.V! (jAjgJLj I J Jajj I gialj-j 1 1 i <i i n-v L^la 

S_jL^_i ( _ ;r i J La se ' (jJ I—LLSLJj .oJLjjj MjjJ! jJLaJLi lLL!!j (Jjtii (jl . .. > 

^ -» j-» i all «Lujj^>JI jl jll (jij ' a-jLlil i aKLj p^ yHr 1 JJJ-° J-IjjLa i- i i 
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jA?UI ij^jSII 6uuj? (jlcl 



I j j (j •> " 1 1 jjLiJJ (j_o O-J^ " lit (_£j_Ju-j_ll p i ii ->JI I (j i a (_yJ.II 

i_gj_!l j-o^l 'J^J- 5 (j^-J^^- 0 Mif ' aKu Lgjl jlSLa 3^LuijSLII 
4JUJI 

. 1 JL>- JjJ-Ia (jnO Cr^l L ^ t -^ 1 * LujJl9 ^ 1<-^>- J-*^' \jJt 

• Ml" j<sJI ^tj_«J1 (j_a j_uSL!l SLpJI JK uil j! (jlil J . 4j_> uioJI 

cjLj_jj-_>J! jj-* j ^lT l ^ JI (j_a c?"^" ^-^JJ * I— La 3_i^>. ^JLl I j ■ > cjIj jJI (j_a 

jSLi! 4-iLuSLJI f.\ 3^>-^l (__r3 4-ojLkJI '"'IjJ . V.»tl (j^£j La->jJ i Ll! 43jJl_a j_lC 

(j^Lal ^jjZ *LU J^>-I j-a ^ JLa-"i i n_l LaJJJ . ^JJ i nlLdl (j-a ^ u^tl (^l 

j»J^, (j-a ^c,jJLl . ! Jl_l>. Luj-a (jjSLj (jl (jixj dJLj^i3j|j JljL^J! Q~r\ g^xSi .(_£jj>.| 
(^l i(_g!sjj (jri 0 -sJI Ijut jL^ I jlj njjSLII (^ J^iil! (j-a 5>fj£ 'l^!-*^ A>^"J 

2jj 1 iu II cjLuj^>J! jLa 1 LLy^jj (Ji. jG (__rjJI cjl_uj_>JI ^! jjI <-j-±£ j^>- 

S **''■■ rt l_^_l^£Lj 4(JlllX1 JjJ t n (_-rl^. iL_£2_t-£2JJ 4_J_Ll£ 1 J LJ I Q l"lll^ i^JJ^VI 

J l a a I sUjj-a 3jLa jj's j i u (JjLtaJI ^^jJt^aVI (__,i>.J .oJl^>.J (__ r 3 LaLaj 
j«J! ^jlII (^ VI 4JjLu/ 5JLaj jjSLj V 4JSLIj . (__r3 Sj-fJ^ CjLujSj jiljILa 

i(_psj^/l (_5i^. ^jjLc. SJUtj ^^jjj^VIj .^tjjJll ji i(_p3j^M (jjo j-jjSLj Jj-jVI 

. Sj_4 jj I « U I A Ac jjt La j I jJl (jlf 
1 IJlJ? 4_y ml 3JjLJI SjLU j> jLar* i n" V iTiLuK «.Luil JL>->i LaJJJ 

CjIjLJuI I j I a j m (__rjJlj 11— J-LaJI ^J-iJI (j-a I Jj a SLpJI jjSjj 

.4_ajL*JI CjLuj^>JI (j^, Lua^^, 
«^_LiSLjL3)) (j-a Ja^i^jJI 4Jij_a ujjLso (jl Sj£Lfl JLfljj V jLCflVl oJJb ij^3 

(_gjl_>Jlj i^^psj^U 4_i I id,} t_i£jSLII I jut .^tjjJ.1 (jlr SLpJI (^l j j 

w I C J_«-1jlj (jl c_Lje_i-3 iSLl>JI CjJl>.j I jl i«Lilj (j^jj£LII (j-a 3j_u£ £ l^- a ^ 

^Lo^^/I f< lc j ' ^**'H ^jllj jl mi L^jLjiii ,>.«t1 ^l_ui_jSLII ^jllj (jl VI 

(__ r laiila (^ jJI CjI n J i n->JI (__ r 3 SLp- ^ _<^J -^iP I J«j -1 4j_>^j>J,I 
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(jLjJj ( _ ;r i j_a^/l 4-xLc j_fl> Lo jlj-C. (j JJ *» ' g^JI dilj" ijll a d « i eaJ 
^ JL3| (j-oj ji l_i£jiJI (j_o J^s- I Cr 3 J' (^L^l <**itl i . .Uiitl 

sOjlj 1 1 (j^c-i Ll1j=-i (jjjUl (jLojJIj (jlSH! (_y£ <j-"jJ o^J i Vljucl j^lj 

li^ej Jj! i3j_u£ 4-iiejjLj cLua-fl>i Cjlj jtjjj,! l_<£j£ (< £_Li£_j La >> i— al i"iCi t ill 

«L2_i iSLpcil ^jjs-^I ^l^j^/l 4 jlr (jj£i o' o^- 4 - 1 I " r ^ Jl>. 

« I -j_Ll£jLs» j^s-I i_i£j£ j^l jl icLj/ 3 jJ. JjiC SJLs. r ^ 1 -"* a 

j«JLc ^^a (_£j^>.^/l ^jJLkJI (j-o 4_Ljjj ' a i -" 4_uJiJiilj 4_i£j_LiJ!j 4_JljJjJlj 

t Jaj (j? ^1^**' ' <LjSLjjLojjj1 j I jL#>« (JL-ujl »1 oWII ^* * ^-^J- 1 
3_aj_i I j , ^, -» a LlxSLaJ '^tP" 'O^J^' Cr'i ^ ^J"*"^ ipl u<* (^r^c J 'J 

3j_l«j^iJI j_iL>J,l LUs Lu jJ 3ji^>.jJkl 3j_uSLII 5j j laj 1 1 jjLJJ.1 ( _ ;r a 3j_u£ 
(.ilfi (J^>. iiLIjuj . j_jj_I.I ^1 L^JLj/jI LuSLxj (_yjJI 3jjjijJ,lj Ijl>. 

jjj-i^. (jSLxjj . 4jj^>J,I >Lo-^/I ( _ ;r a « j_Li£_jLa» ujL>d «LUiaL«JI JoLSjJI 

K_t£j£LII lj_a Sup ^ 3j^>-jII (jjUIIj ^LuijSLII jljll <Li£.jj jj>j (jl 

CjLLo ^!jj>.I (jSLxJ^ t^tla i uJI d<->»J 3Lj_>J! (jx. I q"'**"^JL^ ^ ' JJ ~^ ' a ^ a 
(_gj^>J,l tase all I-^lS Lxj iSLpJIj 2jj i^ajJI ^LujjSLILi <Lai«aX I Cjljl_Qi.VI 

,i_3^jJaJI (j^ ^-"lj (J^?- 0 'J-"^' 
(jjSLuj/ dlli (jl (j^ ^^.jJLjj . i-dl j i uu£ ■ " 1 1 j I ^ jj>-" i ii ) (jl I i aj! LuSLxjj 

. 4^>.^Jjj£jlJ! Lijljj^ jai^i LlILc. ( _ ;r fl> d 0 j 1 1 <>jLfli (jLa iIjl>. LiiSLa 

J-Aj 4iiLa (^jJI (j-i-uU joJ ta3» L^Jt-A (J_<j_=»o L^jLa ij-al (j-« (j^-i 1 -1 j " J 

4_pcjjJil 3-jj-jJI cjLLi^. (_p3j^/l (_>-a^flj (ji Ljjjl lilj (^1 iijJjJI 

1 jt- to Ij-Lajv ^tjjJLl (j-a 5_ajl_aJ1 4jj-^_>JLI CjLjj_tiajtJ1 (J'C mi" (jl (j^-4-J Vl 

ijJLij (j^_*_ojjlj jJ-ij ^ • -A ' ^ a ijj^-jj^jjJLl (Jl » mi ^1 S(_pajVI (jjl^. LaLc 

tltSj (^ VI (jj <j j" '_' ^ p <j I » > t^j-i-uj-jL^-J CjjLxjj^j (jl£L<j/ £Uj>-L^a ^ 
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jA?UI ij^jSII 6uuj? (jlcl 



(J^ 'iS^O'^ fhH'j^ 3-ojLiLo ^ej i aJ V 4j£.LlI.I ja^jLcLsj (jl j^s-Lla 

(j! Lj-5j! Ijjj • Ij-^f- jLc (jLilijJIj iiiDj (j^o (jjj^lla I i i nt LuSLJ ■ 3 j i ^-ij-a 

VLalo*! t_dl_L& (jl jJLuj . 4_j_a^3jj>. <La- I tut ^jj^tjj ^* i ea3 <Jj-i L_J-IL>- J^>- 
( _ 3 i>. ii_3^cl I <i j i ..->■ iCjJLaj pj (jSLIj i,JL>J,l ! jut jjj^j^. Cj^Ls. 

J_oLSLII JLjJJ ' j^j-^' u-^ ^LstjVl *I>^-V l£>^' 3JLjj_L 

j j J H «Lx£j_a 4jr J_»_)LLa <J^L>. 4jr 3 Li£L>»J w dial dul^ 

J jjx 

i^_^_ioiJ| » i^_L>J! i>L>oLi Jlj-«-i tjL£Lo jl>. 4j t i_3j-c I c-u^^ 

j\j a~t ■ u^l 1 j I j^jLLaJ! « jjja (jr^J • "(J-"^^" d ** *° ' " Cr^ ^ij-^' Jr'J^' 'Lj-'^^l 
(^jl^, (jl£Lo 4^s L_3j-ct dJt^ c?"^ 1 LJ"^-^ ^^-^^-iLiS)) ^jLu 4 T l L «3J > > t^J-JI JJ'^tl J 
. LaLjjIo*! (jy^-II Ja^_i^J1 ^Jsl (jjs Laj^ 4_j_s-At J-^' ^i>^^ 

iSjajiSla t_jjL>o Jjuo 3J1 _5-=»- 3j>c (j-* JL=J.I Ij-*^ SjJuUI 3bVl (JjlIj 
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J Lu^jI (jJL) o^ 3 * - ^ * ^ ' f"* 3 ' * d L ^ ' ^ i 

jji^l 3 Jut>LtTu.aj L^J jj>. La £_ujj>. Jj-tSjG L^J&Lq-J ^ljjJLI ^.la ' ^jJI 5J1 jj>» 4j^C 

u jjj> 4iilie-a <Ufll JjLLia j_lC 3jJL«-a 
JU>.^3 ^c-J (jlj (jj-^-^ ,d ^^^^ djglr (. . t uiSLa JjJL^o (jl (j^-a-i ^-^^ 

4^>.jJij_U " jjl . >■* tt j_j-C i3j_uSLI! 4_ul^j-J! (JI_u>J! Jl>.| a i ■■ J « i aaj J 
£tjj_U j»lj_fl>l (J £ (jc jJa-J! jo-«-Li j I i5j J_lL>JI ^ ' i La 2 1 1 . ..It cLujJLlI 

a a . Ij-fj^ ^"n jtl ojLai Jii-aj ^L*J! jaLilfli! q^SLlu/ 



( _ y jJ! j_alj^U 4^j^tiU L^J^L>. (JiuCu iSJjjIa 4ls>jJI (jj'C" ( ii .3jLjJL>- 

. (^paj^M (j_a ^j_}1jJLi tiltjj 
cG_«_jJI dJai. 3jLjJL>- SjLi^. jl^al (JLioV C^J dJLLfli (JJ^Lu uj 

jaJLc i_al Mi'^l ( _ ;r i I j£jLiij (jl (jSLx-i (jL^ul jL>J-o (jLa 1 1 jSLaj . 4-ul ■ ViAtt 

^LlILij . (_psj^/l (ji^. 4jj»jLlII sLs-LjiI LaLxj 4jijl i ii a ^tjjj,! ■ ■■ <L>.I i u a 
dili (yLui .SJlC: Ljjj^ lilinni.i ^-ta ■ all I j^J >Lal^ I^ M U~. , „l jjLa 

CjLujlI! 0_lL>.j t4-3fcJa-u) 4J!^>J! CjLijjlII < , i La ui rt j ifiU ^J^>- Jiaj1jj>. ^-t-^J 
! jLai . ^tJj_U JLaj 4jj ui < 1 1 CjUjI£L!I CjSIaJJ i(_p3j^M ^1 Q^aLa J's i"i_i 41a 

S^CJjJkLl (JjLdJ i ul jl a S jjJiJLJ 
^ i ' ea * <L>.jJlJ 4(_p3j^Ll (^g^ ui 1 1 1 ^1 Jl^-"1 t nVI ^_*_u (jji^. ^Uii-al i-dl_LA 

. (^j-aj-C ■ u * (J 1 j i nt I I JJt ^J-Ia Jj^?E-a I J* a 

^_ulj^>JI (j-a (jl^ (jlj (jy^>* C^-i^^J^ 1 -^ tilla JLjJU^, ^ljj-L! .^tJj-aU 1*m mi 
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jA?UI ijSjSII 6uuj? (jlcl 



Ij ' ' ^ ^ gj.n j t i3l_jj>J1 (j_a (JL>. ^tjj-L! jl (JL>. ^-il lP 3 ^"^* ^ 

(j_o j!j_L! i>j_A (J-2_i (jLa ij»L>J! jlj^iil ^Laix-a 

■ I nil j SLptil UJLl^S <_i£oSLJ! I JLA JjLJO (jl 

j_uSJI isLajjiaJI LjjJaj £ >-^>-J <j-° i-l!LLfl> i JLi^QjLi l. ' i-r a jaJLc 4jJ 

*UI 

CjL>-j J J'n i"i" V uij-uJI 4ju5i VI J-f^ Jj^ Jul iJjLcaJ! 

4 j o It II , " <l U I I La_u n~>- i 'Liic- <— JLilUI (jSLa-i V LojLc ^ i a a x * 1 1 4jjIjj>. 

.ftlmll j»Lji Jl^Ja 4_uaij>J! a_uIaU| SjLSJI ^ 31aL«JI 

(jjs j-j^I cjLui^ jj-osG I :«U* , ..I | j| o^l'C ui-ll ojLai j-j-«^>- i_L»-> ol <j^-«-i 

. (J-jI i ii tl ;UI (jSLa-U (j-a ^ 1 1 aj j-j^I (_£ Jaj-Ja idl^JI 

jjSLajj ">5^- (jr^ (J '"^ '"^ O -0 ' 1 " Llj^T ul ^jV I (3-° J-^' c ^-*^ Aj^J fj 

,jjai d j i ii a i"itl 4jljIuV! (j-a £tjj_U ^ta i a] LlsIj Lcj.} ^ ■ ' Ojjj^' Jj*^ i"i" 

.S-L^ULflixll 

' 3_i^sljJLU S^kill ^jllUJI ^-IjJVIj i4j>-jjtll! SuiaVl j j 'm j 

(j-a Cj-Jj_fli CjljLiJ! oJLfli Qa^-J (jl J^iliieJ O^' £ ^!-^' 1 

La ,-jlSLa 

ge-Ia i uJI dtr»o Jaj>*^aJLl JLlL->J1 I J < ta * * J t 4-stJa-m jj se < a * LuLj_a_j£ JL=»o1 
.(jjJLajjtlI.1 (j-LiLaJill ^jljj ljaj*.jjs OJ^i o' 0^-*? L^-lLcI (jSLIj 
i(_p3jJLl! I J-gJ 3j!j_>J! ^ JLa-"i i ii l jl t_4j*j ijj^Jjj jJI (j^jLt J^e-J-i (.^-Ij 

a\ ' gall i. 1 1 mi I L^jj!jl>. (jjs JUj-i jcH-»-a (^g^r- i n a ^ I J -"^ i jl ^t^" , ,. < La_ijj 
JlJj-i La J_t£. (_paj^1 La (j_uSLc t(j n a i"it1 ^ (j_a j-J^t 
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(Saturn) £_oj (jj> ^jjL^s 1200 ^1 La^jSijJ (»j}L!! jLJLII Jjij ^Lbsj 

(jJ-L^aJI 3JLjiaJI (jSLIj .jj^jjijjJI (j^. !jL>. ! J_Ltj jLJLII I jut ji-Lj (jl ^LjJL! 
La fiLi-L^La tj^aS^J tj^ 4 J-^^-^ L)' *^ 'I * ^-4*-*-° ^-a-i^C 5-iLa jl£ju1 iJ3 _A 

a, l^A" , ,. «i L^jlli i u M (jl JlJjLuC. LflJlSLqJ t-^p* £^J>H (jr^ 1 J ' ' ^ J * 4_aHaL^ 

Ijla LJL>. j^-jj JalJI ^yjjijj «Ltj| (J^^ ^LLxIl jIjII 

. (jj-aj !jL>. (2?"^-* ^ J Jaj * (jt loir iCjLLlII L^a^-JU (j— *-*3 q-a 

(j-cl * la ' ?l * ~ Al t j_aLj_i 4_JL>J! oJJt (»j-Lj •JiP^ (jlr SLpJI 
SL_r»JI g. j Llj i ■■" (J HJI-Cjlji i"i^/l La-sjj i«L*jjtil CjLLulLI sLUjj>JI «Uj/J_l#JIj 

(j1_j-Ia_2JI (^jijjd cUjj/IjJ! CjL»I mil ( _ ;r 3 L$£.jj jj l -"" I (jl (j^Laj iCjLLulII 

_i1 ^ , nT1 4_j_fl_tia_a ^ uu i L^i^ l_Aj^JL>. » «j ' gaj tilt-O* ijj-'JLajrtlLU (^-Upejj-U 

<UliLa_aj 4 Ji_jJL>J1 3j1jj>. i^j a rt <"it1 * d , ^ i( ^uj)j jjl ^-GLa 

(j-a Lc jj i^'i 1 (jl (_^i>- (jSLajj . JjaJaJI I jjjs joj Sal\ IJ7 jx^jX\ J-><-!l 

cLuIaUl ^ , *WI ^3 Q^Jojsjj (2rLiiLiiL>JI j ui^ll jl <j-uJVI jljjJI jjjJLl (JL>-j 
.4xjLiI! 4jj uu II JLcj.^/1 SjsJLr»J £Uj/j£_a (jjjjjjj aJLajtlll 

^tjjU Jjjnia J-ii-»J lS' 'O^J^' J "<~i ^LtJI ^ ri U IjUfc ( _ ;r CjLj 
c^l U- , „l ; ,„ II i aVT J\l -Lj dj^ .^T. . 1 1 .-A -A\<\\ iLa^^La j^l Jfl Mia (jJI 
4_LL_oj_) 3jU>.lj 4jjILa «L>.j^ JjUlaj ^^paj^/l 3jIjj>. cL>.j_i Ijj-jJu ^jl % i^i it! 

jJlj_lJVIj (j^>JI q^_ij£LII j j i ii^j? (j- 1 ^ ^ .' "" -iLj t _ ? j>.L>.jJI CijjJI 

o 1 1 £ j tla <l luu) 
i^jjJLlj CjLLiJI j_j_ajjj ij_j^L>.VI Jo^J ^J- 1 *^ <jJL>JI Jjijdl 

JL>.lj (jj^ (J^L>. (_JjL>.| 'Ip-jJ (JjjLAJ SjIjjs. «L>-jJ J_JLl (jl ^jU" I il ) 

iJ? _3 ^L_A j-_jJL1J iJ? _LajJI ( jjjI_lo1I ^jl ijr II j j uij l_Aj-uCj CjIjI VI i>JLA 

i i ntl i_aVTj CjLla tj^i La ^jljJ JjJLs- i^Si (jjS-J L4JJ (_p=jl Jj*s i"i") 

V JL3 3jsJi2lI.I l_L>.jJjJSLlII «U3 ^ Jij-"i 1 iU i^jJI JjS'i 1 nU 
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jA?UI ijSjSII 6uuj? (jlcl 



(j-jJ-a-Jc- I i-U (j^-j-ta-SJI (^jij j (j-o JjLxJ! *LU JjL] Liiajl J nil. i 

(j^tla dilj JjjjlI 3-2jjJo Jl^qJLi dJLLaj -Sjb-^- jisLlII 

. jjjj^. <LjjaVI (jJULi » 

(JjjJ (JLLuj/jj (jl^ La i Laj-iiaJb jj* dJJj (j^LIj • Sj-fJ^ £ ^!-' a ' 4SLuI/ dJaLu/^j 

^LlILj njj^s-Vl (j^ljii! Ja. jL*j! (jSLoV i. mi-fca 3j-lsI 3< j A 

.SLpJI j ;< i .ill }LiLa <_£a£ Jjl>. (jSLo! 

i."' j n i ii jJsj i4_lI3^L^ La LLui I jt;%-.V j^a I j_iL^ i^jjjjljl j*C i n JiLo (jj|jj>.I 

jJ! j i jjjJ.Li =La!>c. JjjJ I juj (jl J^a (Canali) S-JLLj^t SuKJLi 

jLIj LaJ_t£. CjljJI lJ £ 3_ut^a 4aj ui itl CjLuLCLI <j£Jj .4jLo. J^oia 

3j_£La (j_a SjLjI O^ -4-1 ^ (4Jj*Lia V! JL>. i L^ala l^c 

4*C i .(jj,jij»J! (jjs Lcjj L^-La c.l.L<jv JjjJ L^j *L>. (_^<JI 3j£LiI! Sjja 

j-aVl I (j-I^-J ,(>_LitJjJi.! J_i3 ,j-o i.-m uU? OjL^ L&Tj (jlJI ijIflVl 
(Jj'C mm 4_lLjjlI La Lo^j 1 ^tjjJLl c_i£^^ L)' ^ >d ^ a ^ UL^- 5 L)' 

(^y^iljjj j<ulj i" i ; (j 'C i n" cUj-loj CjLuL^ dilj J t i i" i 
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^yAj .aj^aLa o unt <_<£l jSUI 4j>LSLI! cjIjLJII 

(J4-jJl (JL>-j L&J>jjLj iJt!-" 1 ^?" J*** J 1 1 f\ a 

(Lu<ij) i^L*Vl - i.^i t ajisy ybJi jpl cuuui 

3_£j_a CiSlII 1979 j»Lc ,jj9 (^jjJjj) 9 ^ 

c_t£^^ c\_a^_La_La_i «2-j-j^>.Lj1^_3» I j i . ..I d j SI Lca3 
Sjii t_<£! jSLI! <j-u s I LtaAJI L^SgjaJi Jjlj n_gj" uiXI 
^La.flH ^j^-i^jz £yz 4_ujL_aJ! £JL& Ci« Ll«3 LjjJlj J/G_q_u 

. gQLJjjj i ii a UaHj j-4 ^ La ^ La tJ 

*Jjs LgjSLajj '^Ij-c. jl/> 900 3-iSI i^aAll 4j^jJ.I (jjj 
1 Jl_j_»_i ^ o j ^ La Ji ^.23 l_s t 5^j_iS jjjj ^L>- ^j-c- 

2al LaJI (j-a 3 'I flj i u VI Lg-iSLaJ V tilijja-i (j ii n uJI £>c 
(Jjt^j La jlj-C. ( -5 ^Lc ' LgjL^j^s-a Jji i"i"i d j i ii n i"ill 
(jl_3 dJJj ,JjC Ll^j-C i^jjj-Vl 3-j5l LaAll djL^jJ.! 
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J j j i .1 (_,-Lc. 3j!j_>J! 3^>-j-5 (jlr Sj Laj i "tl 2 -i la 1 I S CjLaJ_JJ! ,ji_oLlI 3 J_«J.I 
(j-C ■ " ' I J La « II J-u/jjj jj-a Ltj_aljl w fl Lu (-;r Aj • Lflla-i uj ( _ ;r 3 iJlS-tl 

L^jIj^I <_ i lr i JL>.jjj -J-" 5 ^ i 3 La3 J-H^ -9"* 4-kL"-"_aJ L^jLLuijSLa 
LaJ-Lc i flj I 1 3 1 JUs-i ji (_gj " mi U Jj^sjj «Lflj^J (j^k ^ J 1 Utl 

' fl-JaJI jjjijjLSji^ d j a U II CjI Jjti! (j-a j_uSJ! L^lS JL>- jjj . L$jliLx-a-> 4j£j_tl 
Cil a j i n ->JI (JjiLjS 3j^>.ij i*!j_a->J! OtJOj ^ j x uLdJu.ll <j}>^ 4juj/VLj 4l_aL«JI 

<_aVT ju>.V ^LjJljiII ^Lluj^) j-jj i^i"iII LlJT jj* liilj J£ ^ ^aVl (jSLIj 

.^jUJ! (j i ii a Mill allaUl ^ a_u£jSLI! jjjtU JJ-^aJI 
4_uj-U j-;^. 4_jaj?- i"it1 Cj La_j_ut>J ! jj-a l_3^1ju Js3LJs_a lO**' uiX I c__^a£ (jl 

Oj Laja I j t_gj"i Mil I i_<£ ^ (l^ U a "*" ^ O"^ ^ JLJ -"'^ I (* 'j"- 5 * 1 ^ ' ' Cr?"J ' 

^ilaj i 4jaj?- uiX I CjLa_u_aJ>J1 (j^Jj .0Jl*-1 Laj (J^>*j S-^^LTp ^ J**" 1 ^ rt ^r 1 ^ 

. Cj LujjjSJ V ! (JJ^-'J 4-ml i n-»Jl CjljJti! J to «" (jl 
mm^I dul^ <_J-LaJI j»l^jJI (j-o 3 ~a\->ci JoLejs jjjj". uiXI (jls di! j^j 
(jl «2-j_lj>.Lj!j-3» (jl^ (jr^' " ' "J - ^"^' J-3» dli L<j/ j-j j j uil I 

»l i a all 4ilr»J,l 3j_uSL!l jL*j>.V! JL>.| JlLsj (j^-a-i O^J • ^jj^*-" 

(jSLIj itijVLaivVlj jj jL*J.t <_u i 1L gj"i m.U c-^i^J Ij^jJLI (>j «LiiI! Jj^ 

.43jl£LI! 

1977 j»Lc (jj: ^ ..U . ..A ?) 20 L^>LLI Jlaj o^jj>o 

jj-a * *j **' 3 **' ^ iCjl_LSLja£LJ1 ^^J^ A ^l>^^ J^^^-* * Ly^-^ ' " a (_^-Lc 

. mj^**i uJL 1 4_a jiaJLq 
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jjuj (j^j J^j ^j^L^ L^JLsaj l^j^-uj i J^h 1 

Ca^l U^l L>^J . SLj^^j^aVt JjjJI j! JjJL>JI fsJUJL) ^jl^ La ^JJ 

£c_jjJL 1 ^jj-l^. J-l^ I J * Ct"^* ' ^ ' (jy- < - u - < i- t -* u -^ I r* LiaJj 1 i_La_pe_o j^_l*J j q uj t 4jniaJ 
. LJ j-t-a J (j 1 j-liiH-u (j 1 Ju Jl^. (j LL Lc (JjtAl Li l_<j_A (jJ «-XLi 1 Sj-AjJ 1 j I 

1 jlJ jj-* j-^ L-<_uj (j i LuSL^-i (j ^ uic (j-* ^ ^ J ^ u*g L_uJ 1 ^j-ujJLl 1 cr^-i 
^ ouL£ L^iSLIj jVI <LlLi Ct j^ U_4 J2l dJl jul 4jj-L J| i a-Ji£[lJ| c^l£j 

4-Ajl *>»Atl 1 * , „ jjlj , l ^ r a^nl\ QpuX\ ^j_<jj?E_a £yA fiLxLLl JL>-Ij jj^a (J^t ^j\IiJL>J1 

* (J-^ (j-* C^J^ 2 ^ ' ' (j ' LJ (^_u_u 

^ La 3 * ^ ut£ £_j L_oJ Ij ^ ui£ (j_u_a L>J 1 JjUj-SJ ! (j-U 4-L(^a Lil 1 SjJliJ 1 <Jii-4_i 

jjy-S d_LJj)jjt tjj-^ C<-<-u J-3tJ ^^J^- ( i^lj-a Cjj-lTuTij I 

a mi Cj^L>.jJ1 i>JL^J 3j-u^ jjv «bu Oul£j . L^i^ OUa-pJt I Cj^L>.j 
^j-3e-uii| ^Li^^lj 4 ij? _tJjJ1 ' a^ajlJl j i^-a^SJ| ^_<j_LaJ1j ^ La 1 1 
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(_£aJLJIj ^-j^ i ii II j _'j La-lllj 4jj ui itl (jjil_L>.^/l JljO-jjj id j a jlq^M 3j_a>LLaJI 

5j a-UI oLal mi's" i nVlj cjlaLiij^VLi i.*hi n"l (_^lll Sjliill 0 j-a> j_aj q\£ 
.oJajJI dJJj j-i-I <■ i » mi (j-o ^juj^' Ji9-"^' 

. Lc_Luoa I 1 ; ^ j 1 ,'>M *r L*_aIi-?=-a 

«Liujl (_g 'I i dLaaJI S^jj-L^JI »o«JI tfJ-A 

.ij^j^jj <JL>.jJLi cjjj^'J 4jjL^tH]l 4_i£,lj-*iJI ^j-a-mJl jj-a J-^^ ijj ' "I 
gL^"i mi a gj i ,i i ,ij_a ^jy^II 5_)JLLla^Jl « 4_jj9j-*foJ 1 J-t^JI 4£j-l1j)> OuL^ 

j«JL«JI <j_a SJljjljJI «L>.j^/l ^1 I j la i ■■ Jj-ujJ (j^sLjJI Laiillj <LajSL>JI 
oJ_fl> OcjL£ . 3j_j-j£ L>.LijI ^ 2 aae a LiJJJI (j-^ ^ J (<U iSj^Lj Ltlm (_La^tiJ 
«L>.^1_U lLs-jIj^s-j ; - 1 1 La_La_3e a <J1cjI£j a-^JJ 3|_l>JI (jLjj_<I/ Cj^L>.jJI 

j_alji c_o* j_a-i t-ilj^tJJ LJLc ^j-a-uJI duL^j i^JjjJI jlj-i_ot jj-a > y*" 
• 3j-SLI1 ^Lst-ll ^ujj>. ^£ ( j- } .}aj>.^_a (j^aj J-Lla^JI ^jjlg I La ^jLcj-i-oJ 

i_Ja_2JI ( _ ;r i j_j_LJjl_i j-x-i fj I c l _^r\_j jLLl^^J I j^e_JI 4_tlaLj^ »La-ml <-"i iilUlj 

J^h 1_^-La j_uSLII ^Ij ■ La a£i (_gjL>>j J-jLLs Cjl j CjL<jlxII oJLfli (jSij j«Jj 
cLj-Cjj i5_j^3 4_j_«_Lc SjjsLiLa j_i^sLi£. ijJLlfli OuL^ . ^L)l3 ^jLLaJI I JJt J-a^s- 

sLul a U II 4_uljJI 5j j (.saJ I ^Ijij" i nal 4jjjJl (_gjijJI (jjiL>J,l SJL^s (j n'C <" 

Sj^c 2Jj_a^>- Ldij'-'^ ^Ll^' ji^j j uig j^iL^JI (jj-SJI Ij-J^J «l2jI^JIj 
(_gj_cJj-^JI ( _ ;r jj/l_aj_LijJlj j^.LSJt (_>iLc o^^JI LdJj ( _ ;r a . j»L>.jJ! (j-a (j-i<j/ 
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. i. it i"itl ^jj JJL^J (. i i .i's tl JjriU J-^£- i nil 

l _^2i 3JI JljlJIj (j .ilU^fl ^Llaj 0>j Ij^" J^' j-°J Ji-**^ O^fJ 

1 j "jj a I <-;-Sj-^ (j-o J-j-«-i j ui c (j-oLiU! (jj-2-II 3_j I Ji_i jl j uic £jL^J! 

jjl Jl-><-i 4-tajj_>J! aJJt i 1 JlIIjj* CiUal ut'A La.j i n a 4l£ pJUJ! 

• WjUj' Cy ^jl* "iJ i^jJ! >j^>JI till jJ 

^Jj (1)^ ^— * J .' c Cri^-*^ I J ^jj 3 j (jjJaLtL ^d-uJI j^t_a_l ipJL*J1 

ij-LulCJuq Jj-jLtia-a (j^—i iJ3 _j^a_L>J1 Li2jj-3t ^JssLtlu (J^>*J 'Orl^rH^ J- 56 - 1 ^^- 1 
I i r-i t, 1 L^j^ j^jaJ (jjJI (JjIjjJ! jj^J- (jr^ 5 " i > '(jit CriJ-'^' U-" W S'i^-^J 
CjjJtjl (JJLlA (j-aj 1 1 j i ih )j JbLl Lj-JLs- i— (jylllj il—fljS-a J'C i"i_t 4jJ_l!^JI 

jjJoIjjjsI Cham (^1 mi") p j la « tl lSj-jjJI (j-IJ SjJlII^JI oUJaLHI jL>oV 

(2) ' 9 
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3j^9 4_LLj_u_o j-i-al_tc 4_ukl_} c_t_jJl_i_uLi (3jj (j - * ^ ' ' L-° (_ylc (j"^*" 1 (jl c?^i 
O-se i Lai JuLa iSj-jUlU *lj^M £-0 L^je-al i tijl IjJi-ij 4-l».jL>JI I j" i uLj ■ ■ ■ 

p (j ' « IjJJj-A CLi±\ ii~i i u lj .,_£>>. VI 3_u£)jjVI JjjJI ^ <_>ujl-4J CjjL£ 
(jjj uutll Qj-2JI (j-a CjLLu^liJI j»l_J^5 £ ^^>i- a ^' SjjejJJ CjLjVjJI ds 'I flj i ul 
^yfl I J-Ltjjfc ("it j i^-i fj . 3_jjl_Ltl Ujjlc '"'J ka-j i ■■ (_yJ.II LjjjjI (_gj£Lio *Ltlll (j-o 

I I __£jJI Ml ( U J-u£LII __g e_5^J_ol_LflJ I {jb^jZ J Ui£ £jl_*_uJ1 (jj-iLtl 

<La-mla]| j^jLj SjjLJI 4-LLa3t uJI CjjLSLjJ (jJo i Jjlj La-l3 (jjLLiiul 4j 
4-Cj_<n5e_a (^ 0j_uG ^J-j lS 1 -^' (j-u/Ij i.ntl pJL«JI i_l!_<J iCjLjjIsLjjJIj 
ij_al jIj njjiLaLtj Payne (j-u (JL^ol £y> d^A , cjLa>L>oVI (_£j j (j-ujjILtl <j-° 
Ct-lla.3. _jl tfjuu jl O^iJI llLI!} (jy^- ' la a Jl)jL^t_i pjj (jj ' "J 4(_/\J£Li1jj3j 

Vermeer j__loj_l3j Rembrandt ojlj_j_aj jLjSLII <_><-« L-ujJ I j Lax dilj (jKj 
Leevwenhock idj-^ * a j * ujj's i iij^-SLlU £^pi=_aj Frans Halls j-!j-fl> jjlj^j 
Will Qjaj jlj 1 1 ii jj^jJjj joJL«Jlj Grotius (jj^jjjj-c. ^jjJI (jjjLzJI ^-Laljj 
SjLkJI (j I r Ljj^>.j .*j_UaJI (j^LSLtjl oj-jLja i a ui&l (_gjJI Brord Snellius 

Ljjl_cL>. | j ( a j£ (jJLlV cL»_a 

SLSJjfslSJI 5^iXJ| J^a j^>. ! qL^ jAJU^ ^Lkj^l fJUJI ^1 

. ^ ^ (j n'C »t l (j^ijjj (j ii < i i* i t l (J_<p- (_psjVl 



3j__lxSL1I jl 1 a^lj j 0 ^ tl j A -.j iSj_dij_ll 4j>.jIj i4 _i i ii <i i"itl j-iJI 

.^jLJlc. jlasL jVI i-^jjtj n_gj~ mi »» It 

(^ 3 j i ii i'Ctl (j^jiLJIj s^jLILj 3 SLlUI 4JI <f ^^lLJLc. • a ■ 

: I Lp i njj^ 32jjJI (^l I6I5 ^aLc ^ L_jj ijiuu 3JLj/j 
(_Lj_L>JI j n i .I tl 4_^>.LLa Lj (_^i3jjij Inn n->. cjljjjj/ Sjlc (J^a o-j uu^l » 

t>J_flj 3_jJU>. (jlj .(^LsJI I jj i ax (_U^3 JUkLiiJ pj Cjljl 0 1 11 1 1 u£ *l^-"l SjLC 
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j-j-C. I.5J.C (_gj i>\ CJjLSi 4(j-<_<_a-oL£^M 2 A , „\l Atl jjjJ S^jjjtl,! 5_uLjJjiill 
O-a^ 4 __ r J_l T _aJ La^ '(p^j i-tiJSLlI (j-o (j-a j-uSLI! (jf I a lr ) »l aUtl (j_a (.LlL^ 

1 J_a_*ILa j^pajJLl! IjL^J (_£J-1 La JLa-**( i u a cl a i nil 4jr 5 aJJb ^jli^j w uifljj 
| j i n I cVjji (jl jJljjj . djuUtl ,_jjLL>J! <- lI^j ^ «j tlaJI i . 1 1 j ta i '— I ill Jo- 1 

2 j a U 11 <ZiVL>J.I ^ C^lJ\ (jic j-aoo 43jjj_U (JjLo^JI 3-SLjJJI (jl 

(4) 

4iljLal uiSu-mVI 4_ljVL*-a ^ Jjsju SJjJ I ^Ilo^j I jjjjjt ^ 2ls}L»JI OjL£ 

(_gjJ! (j-i i iit'II £j*-<i/j . Ijio- Sjjja Li^LSiij Ljj£Ls !j^j_a J'C .""i (_^-l!l I j-Jj-aj 

(jo- tl t-a l u (jjjLJ! ^-i <<*>Ij .£Ma_lVl (j_a L^^aJa_t£jiIl 4_i£,1j-iiJ1 (^)_a_*_uJI 'j-^ 
( _ ;t j>.^J jjSjl! I |»J ii'itl l-J tajj i LaLCi CjLcIjLiVI OuL^j ija^jJjLi JLaxll JjsjiJLi 
>."■ se i 1 J_Lla_A (jLs (^jJLllLjj i4jj->J1 (j-a (jSLa_i J-^L- 1 4_3jjtll cUuLLa 

cjLaJJJk! 4_<u>.j3 f_y£ c^cj-lmj t Lijijjl ( _ ;r 3 I j» .uj i_^SL!l j ^i it Jj^l j^j-tl 

.,_£jj>.^I JjJ-II ^ SLcjlal! cljLaljll j ulL Cit a i ii La£ nijo-l cljUL 4j4pSLU 

(_jjj>.^/! cjL«Jii>>J,Lj cjULoIIIj sLu^c (j! jJj ^1 cj^L>.jJ! iijlj_aLi-a o!uJ Laj 

j taill IjJLuu (jl (^yi ( jjj'si iiU CjJLsoj 4 (J ^jljJI LUsjJLi (jjiL^o-V! ^-ij-A (jl 

1( > i i nil i_aVT j_La i.-.lj^ ouL^^pJI jLCa^l (j! SjijLuJI 4_a£Lr»JLi 

. 4jij-Aa^ ' a * ^— r J"*" Jrj-^- o?""^ 0^-^ JjJ ' " (jr^- Lj^IjJl>JL) Lj * a (jU**< 1 La 
0-iL£ ij«JL«JI p 1^ » " (ja^iSLaj SjIiL^/l j ijJjlU 4_l3 (jL^ (_g jJI C^aJI ^ J 
I jut ^1 " n \\ i^^ij .ut '"ill (_Ll3 (j^s (Jj^s-i SJjJ (j-a j^I joSLjo I J-Jjjt 

oLal mi^'i nVLi ^Ij^JVIj i^^UI 4jtLajj iSuiitll SLpJI a uJj ^ai>J,l 

. ^ ^ 4jj mi ill 3j-aLi_LLi «L?e_l^j 4_Sj c!l<-i 3jjJj>iJI pJI ^ojlII (j^a a \1 A" , ,,Vlj 
jjljljj-ti. (jLSj i(Jj^>.i pJlj^. (j^-l LJLtiyl tr 3 

(_L»-I (j_a j_jiSUI (j^L>.jJI (jl JLA ^Lcj . Slj-rlt (_£jj>J i"i? J-aLlj >j^>J 

jJLjcI (^jJI (jl u i (j'Cliill s LuJLi LLa-p.1 I J-Jjjfc ^ (jSLI .dili 

(^_i_ul_aa_Lj J_I1 ' j * C ^a_A (j-Cul**i i n 0 jJlj (jL^J . ( j : Jj-aVI (jj JLA ^L£ d 3e ' 
LajJ_t-£5J Laj>.jILaj i l_Ln_u_uo-aj i Lol J-a J 4 Ij-tcLloJ 4 Lujl 4(j_ajJI dJJ!i (^^5 j»aLII 
(jLl? . oj j 1 ^ 4_to_jj-C fi|_Ljl_c (j_u_j_jjj iOJ-i cjj-^ Li?3 J ^ 1 * ^ j^cl i^i 11 L)j-*2_a 



JJjlI! I J^j d i mi i J i (jl JLs-lj (_^>-J-I <j^-*f JJ (jl ^L*w < ill pj» 

U J 1 <1 a j * c ^Jt (Jj—La (jL^ i L$l£ I JJ** lj-&l_a gc-4-LaJ (jlj »1 j miVI (j_a i^tl 

^jjj*^ al I (j_a L- d jlr JJijUjj .pJLuJI pj 2 ' a I i ^ (j.o ^(jr^* ^La-^L-J 

cjLlUsLjjJIj sU^jii^Jlj joJL«J!j Q^jLillj j<u-ujJ!j cjIJLLI! lj_&La I J-a> 

^ a ' a £ j .'^t 1j j.xa^.LflJ jj 1 J Lie ^ 1 I <ij i ii 

'J <3T cilj^Iij] . f.jjual\ jl i n^W (Snell) Jj i. n <LjiIj.5 (^ Li£ 

CiLLal ui ill dJJj £-j-«j>. Oul£j d -Uj tail ^1 jjsVl jj* 4jy_ta-> Cr^3 

j_usj_LflJ 4_lL>.I jJI l-SjJLILs . sLjj^sj p j Lu L$j (jjjsjLaJI ■ La Ua. Ij 42ajljHa 

jjfcLsJJ C^lfTj .5bjljU>JI JaSI jJJIj 4^>UI CjIjjU j»j_aILa (J*\ mi i fi L^la duL^ 
i , aJlj j j j'a (jLJal pjLaJI '^Jj'^J 1 O^J ^Jl xSj i uVI <tcLja i—SjJa (j-o 
^jdl j^j>JLI ^JLa-"i ..Ij . (Hofwijck) LLL*j_^3jjt ^ j-tc. jj* Jj-La ^ j<ul jjl 
AjlC ^j^-»'a 4 mi <i ^^fl jL><-i (J^3 (jjs SjjSUI 5jI La 'A\ (j-o i_*J j j^jt "J,^ 3 
L^a-i a j ( _ ;r lll ja-ulj^>JI (^-Aj i>La SjJa3 ( _ ;r 3 4lal£Li LlLc I a uu^l 4jj ^j" I a-^l 
p j -1 1 aJ ( _ ;r 3 p j ■ ul JL3 (jl^j . «3-il JL>.» LtjjH£.lj i £ L"-il 3^0* CjLljjja. L^jLi 

j_LC J-Aj i-i! ^-lojJ (jl^j . Sj-u^ *Lu^5 I glial . n^j i ^ .^"Cl '(jJjil j-aL>J,l 
( _ ;r lJI (jr-Aj 1 4-jj ui-jj I jj-a <Lj_r»JI Lj^LiJI IjJUtLJu (jjj-Jt (JjjLlII Jjljl 
j « i all ( _ ;r 3 4_utl_uil f. Lp-^l J^^aj 'Lloj^ ^jjiJj . ui ill jjlSjUl p j a] d! Jl^js 
>Lo~Vl aJJt (jl j-i^. j-A (_psj^l J-i3 t t _ :T iJLl Lj LSjLj/ pic. jdl «UI ( _ ;r 3 f La jj 
, La >■ i La Jtic jjL^jj L^jlj i*I^JI ( _ ;r 3 L^a ^j(J w aSLj Lxj jJL^JI (j_a ( _ ;r A 
(jl 3JLjL2JI 3j£LaJI dllj mJ| i^jLallll Jjj/Luil MjJj J-^aj IjSLitj .*U.I 

i(j_ajuJ,l p^tlll jl ij-*iitILLI c_JulII j-u-ac LuLaJj I ui S (jl (j^-a-i 3l_j_>JI 
j—lSLoj ct^t-i-a O-iIu pjj . LojLj_u 3ji^>.^JJ 3l_j_>JI (jc LaLa-i aj i a (J'C ui 
^Loj^I (jSLa-lJ . ^tJjLljl lLLI j (j_a (j^_)j^ Jjlj j^*i t uLl (j_dJ^J (j-aj (jr-^" J-^- 
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^Jl 2 J '^>J Jj-Jj-Ia (j-° J—^' Cr^ ^W-**-^ L>^ c!lt^t-l j3l 

j-uSLI! ijr JLlJL]j i4_j_a^jj^>J! ( _pajJLl 4jjJaj 1jL>. LUajt 1 tj tt^g dJ^-LLJ 
LjL£ Jj i 1 1 j j * & j ( _ ;r 3 4-lLoX. jil^a. JL>- jj (j^>J (O-I o^Jj • J-><-!l L-tlaJ I (j-o 

Ij-Jjjt^^ Ij^ia (j! (ujj'C i nl"tl) i_j!jJLUj (ujj'C < .iJ|j£-lU) j-g->J,l Ji«J 

"JJ*'^H joJI _JJ(J! ^1 4jJ mi J 1 1 Sj^jJLI I JlJJlX-1 'J UlC £_>LuJ! (JJ-2JI 3j! JLl (_5-3 

(jLaJJI I jut Oljjj.! J oljjl! I Tij^lj-a i-.SlUM jL3j . \Jl>. 3j_uSL!! J 
oLlaSLuJltJ! CjL_oJLc 2 ' a «j a 3 * (jl j-tc (jl j**< i 'ijj^ L)^ * (J^XI 9 

4laL-ujj 43 La I uu^2 (jSLflj ijL^J . jllol «UjJa L^-Lo ! JL>.lj ir-ij <LjSllaJI 

<,„|-.tl 

(<u*a- (j 'ijiij Eratosthenes u m~ i . i^jlj-jl Jjlj Q^-y ~h Jjf jjL£ 

( j_ojjj-u_uj ^-IL-aj ^LjjJI C^jj>* q£aua J jL?e_La £ljj-U ^la i ^-a^_a 

24 ^e-i j <i~ i in ( _ y xisjV! Lio (ji_Ju 4ji_Ju ^jjJL! (jl n_i^jSLI! ij'jJ- 3 

. 5j-iLc j^lC. 3 j <i i»i jij Jclj ^oJLc 4j! i ii <i uJI al lalll J-^' 4jLa 

(jl£j (jjs CjLuj until (jL^ LaJLic CjLal uili^VI DJJt l_AcLl ala J^J 

Lg-j-jLtJ A j i ujSj 4 K i"i a dJLufc CjjL^ . 3j_u£ tSj^" > ^W^-"^ 1 j - ^- 

i .1 (jlajjiJ! da 3e a . (JjJaJI i Laa. JjJLjo t i_*J I jj| 4jj^txll 4a.^U.I 

JJLC jl^j-J t_ !j_L>JI (jJI JL«_il 1 ' j j "■ I <K jl dJaLt^jj JUJLajJI 

' 1 1 Laj 1 (jL^ Jj ta 1 1 i_Laa* (j^J ^-^JJ Lj- ^ -a-i (^y^JI 4_u^_L>J1 ^j*_lJ1 Cj Lc^_aj?e_a 

c^jJLj Uj jVi i H d miti ntl (^\_o ( _ ;r Lc. 4J3 j j ■ a 1 1 4cLvaJLa . 5^Jlj c^ajIlJ! SLclj^s 

Cx-iajjJ! (jl^JLaj Ajja-Jlj (j 11 n uJI i-JJ^J (JjL)-"' (1>^J Lij-a 
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V 3Ja.> a 'J j 3. O-Liolj ij_l-lSLH Ja-pJtl i-jLi£. 3 nri i nil (jLCa JUjUell 

,3^}L!I j»jl2jJ! j-oa. j Mjjj*Vl 3_uii«JI j 3-iSllll jL^sjVI ^1 LgJ Jjia 

(_LaL«J! i-l!j_>J,Li i—Sjjlj La I i *--jl ^ji-lj i^jlj_<iJI (_psj^. jL^j»J 1 all J ,■""*_' 
.^jlitjJI ^rlt 3-Lp'Lo jJaiaj (jic jjI i^jJI £^1 jil JjljLu 

i^ojVl (j-£. Q "J ^ J )j ^ ta 1 4_^>.^ (jt Jl>.^ LaJ_t£. I^j-_lj^ ^j-Lc^_A ^j_u 

(j-ujLtJ! (jjiLlII (_L^a (j-a ^^^o- O-L.3 lt j n n .".I! (J^>- i-dj^tlj Li£j£ Ltjl j"r Li 

, ry* J-J-a^>- L?^i Wi*"J^ O"^ "(->" J^rH>iJ^" oi '-^i (J^J • I 

iZjLalj^JLi (jjjjLla ji ^(jiajJI s l£jJ! Mjjj l^jK (jjjJI liilljl I JlC La 
d A , A II ^jl C ta i "j II (jjijJsJ! .«cLa£L>JI '"'I LaJ i nil )) I j" i '*» (_yJ-!l 

( _p3j^/l (J^-^* JJ^J Oc-al.} La Cjljl a i nil (jl (J^JLlLl (j-\-ajjLa (jjJTJ < u \\ 
JJLC -Sa^J-J Jjt" i ^bJLlJ i(_£jil 3.iaJLK-a (jjSLj (jl i . .< ir^itl (j-a^ 

Ju-lj ^oJLc (_yi>- jl) L^-La JJlC (_yi>- jl ijoJI^jlII (j-a JjLaji J-J^. 

.(L^la 

4_a-g_a 

(j^Lal SLpJI Ja^-J JLalo-LlJ i L^£. JJ (jlsj^/l ^JtJtJ (3 1 

J_p>.jJI ^Ltilll jjt (J^ijJ i ii a i"itl ^Ltiill (jl (j^jSLuj-lj^ (_£ Ij Jl^J .(Jjjs-I 
(jij i4jj^jil tfj^j i m'ij 4K QaSLII (jj Jj fj^J- 0 (j 1 1 a i" i t l (_£ jJI 
fljK'irt ^j^. 'It ^jj^" (j I j 'I La-Lu t43l JU iQ^La ^ 1 11 a mi ALtaJ ^Jt japo 

JjJLa_a j j j S JJLc Ja^-J ^J^ 3 ^jusjI (jLcajl JjI (jl jJLljj . 4_u£j^ 

J 1 ^ N J J » c L^L)—^ ' (j-*jj a mi (J^>. JJJiJ cH^^ lO^"* ^ (°^^ ^*i^ J^Ll-ILi 
jLSLs! ,j_a ljj-3 1". o~ j j| j«JI j_«JI S_jJJ_«3 jj! IjJ ii'if 1 (jJjL>.I (jSLIj 
(jj-^JI 3_ilju (jj-^J .(j^JJ^-a rft^ mAjl IjJl>.j (^jJLllLlj 4jJL£j i ( j^^aSLuj-Jo^ 
w ' a **' fl i (jjj j n mi 1 1 4_jj-^j-_a 4_lu3j-5 (j 



( _yi\ Lc^j dilj (jlSj h5jj>.^I S-u^jSLII 2 q lajVl <j-a j_u£ JJlC -5a^>-J 

: lj_aJLa La ojsj JJ-JJ (jl (j^-4J (jl£ La til! j jj£. 

La jljX. (jrl^- (JrH- 3 ^ LS j-I' ^L-ujVI ! jut (jic »l a i all lil 4jV» 

Cjlja ^a^?e_(JI (j_j3 w ' a * « J JLjlj fiLt-iLaj . . . (j^j j£Luj»ja^ 3j-)Lo* Lt JUj-i 
j-j-C. JJljlJI Ijut (jl Q^l "' " "' o' L-L-lS-q-i V IjLala . . SjjjLX-a j-lC. jLljI 

L^Jj fiLLlLj j_?1j-a (J-"J a mi ^Jt f\ a i nil ijr 5 cLuj-LI ^oj*_lJ! (j_a -}JJ->JJ 

JljJ V L^J (jJLlt l;„uni (jLSi L^jLi iL^I Sj^LiJI L^ljfT Liajl 

pjl _oj<JI (jjs JjjLX_a jjX. JjLC-iiil jd 4jcjpj-i_l!Lufc QaSLj I jSL&j S L^Jaa- (j-a^ljjj 
L$1jUj Laj 4^jJ| j 4ijjjJ| oVjLsJ.! aj-/t (jl Sdili £_L«j liLaj iSjoSLuIl 
.. JU>.^/I (JLs. ( _ ;r -3 CjL>.I "i i" i ill I j « uj (jl Jj V 4_uj*x. '"'I <>.al u (j_a 

. «JJj6 (_p3J^I (jl (jaJjJL (jj|JJ>.VIj .. 

g " i" i n J (jl 4 jlc (jLCI (jVI (jajj_us (_pLc _aJj ^LjlS JJJJ (_p3j^M (j^LIj 
I J_A (j_a j * Cj & d se j p-lj « -}J-*J1 3_}JJU»_a 3_Jo£L_u_a p_J1 » -i^>.J 

^ _a^*-i-JI (J*\ i"i" » I ■ A 1 1 jLaj uilLut : MjLs jjij_ojj 4j JU>.| (Jj i^l" i"i t nVI 
i H a i"itl LLaLtaj (jl mi L^jLjiu 4^oj?e_l1I 0JUt (ji j-Lc^a-& (_£tj -L^L)-^' Leu J a mi 
(jl (jSLaj <_<£l jSLII tfjuk ,j-a j_uSLII (jlj i L^J =b-aL>JI L^j^l dllaj (jl i—ijaJ 
^(^rjlu lS'-t 1 t^-^lj-SLII fJ-^-I ^ a i ii i VI I i j lr (_L* '-(JLaj Ljj*C i » a (jjSLj 
^LJj 4Jal i n n JL»3 (_^<JI CjUjLOI aJJt (jjs L^aj^ejj . . |_gjl se-LaJI 

(^ (jlsjVl (jjj t_i^l jSLII o jut ' ali^aj (j! I nlr I iUj i3 j^jtVI I gj • ■■ (jlr 

(8) - j 

(JaJL*_a j-jt^. J-*i I J-<t i(J^L>Jlj (JLaj>JI (^jJL^-a 

LiJI Ljl J-i-C (J-a^s- (_gjLc j-ji. t-iLj^ (^ jLCaVI i'jJt Ci* uaj 

j«JI^. ^Lulj CjLjLuj (jK i .ii sL2JLkj1I oLLLaJcTJI :5-jjI a i n j«JI^^. i_ a I ulo I » 

1 1 690 ^Lc (^ jjx. jj* SLaj (j^s j j i (Jj^ i_jLjSL!I I jut • aJl .«i_^ljSL!l 

(J-jlj>. (_g jJI j_jii^/l (jjjj-Laj j i^ijMI p^j' 1 ^ ,j^j (jjj-uSLII i_)Lax.l jL>-j 
(j£. ujLjSLII (jjs jj^^/I p i uaJIj . Luj/Jj (^uS j i"i h ^ a lr t_iLj^ (Jjl sLLa 

j^JjVI d « j U tl ^^.a '"'j gla (jJ-II JJ-i-oJI ( _ ;r 3 ii_^il jSLII 4joj jl MjtjjJa 

(j^_3^L_aJLl I (j\_i^a£Lllj (j n a '"itl (j_a i Jl>^js (jjjLi2_a t. i i g> - p ' eaj 3Jl>.Ij 

(_^3jVI jl (^jJI (JjvjJ p-*-"j Lciul uilLutj 1 j 1 1 n i Sj ji L^j| . (J^>*jj (J^**l Mill 
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ljL>. 3j ji i^i SjjI.} (J*\ i"i i jJLu 

(jl_£L<_u (j_£. I j K (jj^-t-a- r Laj (jj ajgje rt t i^lj£LJ1 (jl^> ' 08 cl)' ^J^^ ' ' ^ ! 

. . . LaLfl-l (j}-*^' l5L> tr* (°^-'- a l_J^ tr^ -J ' '1*^*^ ' . 'i-v ! *!jj-u (_psjVI 

(Jj-d-S (jL^J • « LUI^ Mil J^>« I (J*^ mi I ijr 3 ^LLsLc j"^' (j*s i tiJ (jl (J^Je^i ' " 1J 

(jl (J-t> 4JSLIj .«i_u^c (J^-«i I j ca£ (jlj (jr^ 5 * U;^- 3 '— LiSLnJ )) 

ij»!jLSlj JUl jo_^J (jj^J O' 4-^?^ 'Ij^ £ ^i> c JLCjI/Lj IjJ-JJ (j-I sVjjfc 

4_«_>jl (_gj " null (jij .4jj/JJ^J!j 3_iL<SLJ! ^jjjj J 'r-Ti i a (jj^ J ' "J ^s-^-ilj 
^-ilaJLl (jL^ 4jHaqae " (jjj^tjjiil 4-o.^La SJlC.1 i m (j-ajj c ^-y^ J^-*^' 
(jl J-^l ^c_j <L_LiJ ^ L«JI (jl (jj-^-il ^-^-1 ..StiUj^ (J-"^ (J-°J 4jLaj (jj! 

(jjs jl I" jf joJI^jiJ! jiitj (<sJ ^1!! (jLa Vlj i4jj's i .I a (jj^3 S-^?^ i_^!jSL!I 

^jLi. SLj_>JLi 2 a I «" 1 I ojLCai (jla (jJJjIj (J^9 <_>"Lc *j»J * iJ^H 

jLi^5j^/l jLaacVLi ^J^" 1 ' "J 4-lSLJ_5 . (_£jj2ait! jjlilU (jji 

:tiluJ_>J1 (^jjjSLJI jj la ' 1 1 (j-a c_Jj-3 ^(j,-^" j-ijiaj ^£LliJ1 
(jjSLLI (jljtjll £Luj}L! 4£laj ^jJI ■ U U 1 1 tiJJj Sjlijj 5LCJJ j^f Lai) 
(_£jH^s_! c_^j^ J^J * * * ty^J-^ c ^L-a-11 1 ^1 jSUI (j-aj i(jjjj_a_*jJ1 (j-a j-uSLI1 «Lait£ 

. . . JLl^JIj jLx_J! (jjs j_uSLII t_uL>. ^1 cjLjIjjjJIj jL*jI/V!j ■ . il uic al 
i»jJ,I ^1 1 n"VI jLil£.VLi LjjL>.l La ! I i" A i»-Sj LuL^cl tr*^-y (*^J 

. « L^-Lu 4lt^LoJl 3j n<tl CjLal i nil a cpc-JJ 
j ^ Ij ui ll a ul!\ Cj^L>.j d 1 j 1 in (jj-A « j-_o^ Li » ^Ltiiill cL»^j_a {j\ 
Cj l_j^j_a j j— i-C (jl j" i ii jj-SU 2 S[ aJ Ij gljnUtl JLlILSjJIj 4-^1 i'i^'i i iiVI 
jcJI jjlI! I. i \ \" L^2jjJa ^3 ' a lauSu 4^ jj?e_LII (^jJI d j 7-" rt 4_3Ljj-t_u Jj d i «j-o* Lit 

ojj^i J-j^ o>L^.jJ! dJJj Ljj ojLc (jll! 3j i iujjJI j-LaJ! i^j^-J ouL^ 

« .. (9) 

c^jL^ ^ -J j 2j i ■■ a cjLaLiijiiLi ^Ll2JI (-;r Lc. j-i^oj 4jiutjJLi (j^l i n->.VI j^uHi 

ijL^_JI (_jJu^>.jj CjLu_uJ! (j^.J t»l a i nT1 dJjLW (_^I1 (Jl_»_>JI (j^, i-LILlA 
L^oj^jjj cLclj j ^> JLa-" i uj (_g jJI (jl J^pJI (j^J j i it j £ Lj-iI Lusjj (J^^/l (j^.J 
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Cj~i\ " i imjj-jJI <ji_> 2 j j 51 SjJI cjLclj-J! (j I Ij^^s (jjj-II (jjjLJ! <j£.j iLii! 

j^5c^>. (j-cj i4_^sLj jj-al l^J-" 1 *— 1 1 "j^ dr 1 1 ' ■ - M j jj^-Jlj llLJjj l£LJ I j 
4 l_Ajjj_t-a 3_i 3-a a\ ^bLi (j^-Jj i (J JJ j3j OJ-^ ^^J-*-* 1 - 1 ^-iLuL^ 'tiLH-^ 
La- j sc a La-dJI ^* 1 (jL^ . jl^r lj VI ^-a-u (jy^ll ^Lt£.^1 

f.^jLuS (j^-lj a4JLjJL>J1 (j_a 31 L$_La cflJlij ^j^* J (jL^j •"^.i"*' I J ' a * 1 J 

CjjLjIj . I ^ i r 1 dh? 1 -^' j' " 1 ii-t^ <j-° e ^ J^-W -9 ^ 

J j j mi w I c '"' ^JJ ' " (l)^^ 4 -?" (J-* - * (J- 4 *^ cUaL-uoj t^a-L^aJiJI £JLA 

jJaJ-ll SjLcl (_ r i-C CjJ_43.j 'Cr^jUJ^' tjl uU SjjJL>- IjLCal iJLill 

■ t3 uMI fULtll dilju 

Ajajfcjg ^a-lLc (j£. tj-jj-^l ' 'i U a ' 2 * Jojlj Ltajj cQjJ_>JI Cj^L>.jJI 
CjojSLulJI Ci^J-i (j»a ^ ""1 jJljj jj>.T ijr II ' . l*-»a SLLaJLa cLuajtj t4jjaJj 
i(_psjVl Claj ^ jl La j se a joJLc 1 Us UajJ I CjL^>. J*C i"n j » 1 r-i j LLaja Ij 
LgU sejJJ Jlj_uLo]I (_^ia_j_JI fil^tjlj l^"Lj_JI jUX j. 1 ■" f^jl] 4_Uajl (j»a t^JLjJjJ 

tfrl ' a all iJJ JI Sj-tH/Lua (jL>. jjl 4_Lj^Ij-j l_3J_Sjj it tjl jjl Ojj-jSLII (j_a Cjlj-iJt_i 

1— lU j" 1 ill g-jlaj ' uJj i(_psjVI Lu£j^ j»j_2j (_g jJI t_gj"i mi t Li i_3^jj>Jkl i_j£j£L1I 4jI 

. 4_llLa c_^X, * c2_1 1 

Lxjj_Sj JjLxj (_gj"i uiXI (J^a. JJJJ C^ - " J,iljtLc, jLaJsi <j-a JUs-lj J£ 
' t-ui-Se-J ijr JLlJLlJ I j uSj l_^_a^j?Ej>. j"^' ^jt LuSL^-lj . I La C ^j?e_>JI 
jj^jli-l jdl (jjj^iiLI (jl . «LlL>.I jdl I j~ j a (2>c iSj 1*1 Ll! (Jj-2j (jy^II I 

1 J_L4-iLc. (jl_j^.jLr»JI (jlj 1 "ill Lai j j se 1 a 1 1 laLiSL! SijLxjs 43 Li^ Lijjjjj i jjl 
tLLa^j ( _ ;r 3 j^2j i ( j 1 -2j'- < - a J' oi) -0- ^' (J-° 'j^A^ cJ^' 1 1 j l' a ' j" ' "jlL*Tj 

OJJ o^ll QjJJt ^£ laljJIj j se ■ gall ^J_}-a (j^J 4 JLlL>J1j jL^_t-aJI J/^- 1 d La 1 ■■j**' q 
(^jj^. c_t£^^ Ijt^- jj"^ ' aJI (jLjfu fiULjfu iM^^Hjci (jl c_t^e_i (j^_o*jL>JI 

(_gl ulILut (jjijjj . L^j JajjKj La tj^£- Sj'j^- ^i}-^ ^ » m'U (j^Ltll (j-a jLil 

j^l (j^ ' "ill CjtjLJLa O-a^l^J (_^<-ll *jlj->JI aJJt (Jjj^j^J 3JLl3 ^LfljjJa 

(Ji.1 J » i'i^I JaLiiill V^?^ Cr'^^J , ^ I . a all lJ S i"j ^La 1 nil 

Ji^>-j J^J-" (l)*-^ .Sj-aJtiU sLlLs-IjJI 1 n^^l c_<jjLJ (jl j" 1 "jlL*Tj Jlj^-iLc 

4(jjj-a_all (jjJLA ^Ltlj 1 ijl jjl ' a • a * J_JL>JI (j_a ^La 1 till O-so CjLLa_iJt_a 

L^-iT ii_JL^ (j£. ^lLlILc jLa^l ^jl--> 1 ■■ SjJJ < *- lo J^ ^ o' iJ^ 3 (jjJLa-iJ 
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jjj/LlII ajj JliU Jjj < ii (ji^- Ji- . ^LilS ■ijt" i ii LgJ^al i ii a ^.^aj d j n sc It 1 j 
c^ajjj 04 ,8 <ic.LjJt 1979 j^aj (jj: 

SLUI 

t_gj "i M i l l Jj^s- >l_lM Lijij^-j j o iitl (ji^. i (j ii 1 i" i t l (jl 

. S j j LaJ I I jjj-a j_jj>-LjI ^3 4j^jJ. 4_u jj^ ii I" 1 1 Cjlj-LaLdl ( _ ;r 3 
J ' "J ilj'a» ^'a ■ 1*^ II 5 j ^ ' J O rt ^ "* '*''**' ^ ' ' i>^9 

jLJLa L-k-La-i 4_«JLlI!j t^j" mi U <j-u 3j_uSLI! 4^1 1 nU j-^. jJ-ilj-JLj 

I Jl^J SjljJ.1 2 j i^jVl 3 U ^ 1 1 ^ mJjj^IjJI t_jj< 1 ,ilitl \$o\i h"ij'^ ijHayLi^ 

mj^>-I <tLl^e_aj Lul 1 1 11I ^5-^1 I J-A jj-* 3 4_La^e_o Jijvaj ( _paj^l ijr i^ ( _p3jJLll 

0 . . "1 i"i U j se ) <l rt l_jJljHj_ut ^ Laje rt dul^ ^1 i-l^JI 
j^loj^l J^>. JJJJ w c I I ta 1 a I <"«VI . aj| j-*3 Cj Laj U U Jjj/jj 

ajjj^j.1 jl^jVi s^Lci 

j^t_j jj-* <L*lJjja *— < -H (jr^^ <USj-uiJ 1 jj ' .a 1 1 Lol_4_i S j j < <a 1 1 gLi-tfujj 

jJLLtaJI jj- 0 j-A ' ' a 1 **'"*- a lS-^L^j L^-L* (J^j ' ^ L5j ' ^ ^jjjJLo 

w I c 1 Lai aJLlI ijj-^- (_gj^*-J 4^>JL«_LI Juljj tLLa-Sj 4jsLl^. jl 3*LUsl 
-j-o*. Li 1 j^ )> 4_i£jJL 1 <lLs L_u (^jTLtTu-<a-U 3 !i jj>. La Sjjjuo i_tiJ I I 8 jjrt_i JL>. jjj 
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Q_jjSlujuoJI |jAlAd 



' J J ^'^11 (Jj^' d ^J a J d (2>^ SjLj^. li-J! SjLclj (Jl i aj VI CjLilaX. 
3j-a <Jjt i-..^.->aj dtr*J L^ ( u (jy^II I 'JJJJJ o ^ 1 1 cUIoAJlII JuAI uiXI (j^JJ 
. 1979 f*Lc (J"° C 4 ^^- 1 ) U* 0 ^-'-"LiJI (jr^ ' iSj 1 ^ ' j^-O^-^ C"^ 

« I-j_lj>.LjI i4j£j_U ' " ■ 1 1 a a»j I JL>- (jSu&JLa j j i a 11 aJ-tb <>Lulj La 
j«J L^-lSLIj 1L gj"i mi oil Sj^LiJI iULJLiJ! jLaja}L! SjLlajs JJ-^ 

.",1 , (jy-^l (( 2-^_4j>-Lj1 cLj^j-U t-^JjJ MjjJI ^-M^- 1 J 0 ^ J^ -4- ^ (jr^ J ' 1 
Lg-C.1 ■ ""'^ jjLrtjj V sLui/l cJj- 1 ^tP* s ^i>^" J J ' Q ^ O"^' O"^ 
jj i aj 3_jjja^| 3< j uij I gqj ui ijLd.1 | jjt jJljj ^J^/l <LL*j1!j oljILajJu^ 

<-Sj-*j ^eJa i ■■ Sjiajj-j^ L^jJ (Percival Lowell) JjaJ JLLuj/jj 

j 1^11 (jlr (jjj . ! JljI 3ji^>.jjs jj^. Lgjl cjlal ifLSu . nVl 3JaLuu^j jjVI 

. 4jlLs LalU, I d ^ . ,V, ,,,1,1 J 4_j_LJt_Lt1 , Uj U >, t 1 [ ^j J z 4 Ml fcjuz ajJ&jLA d*C I Ml L)J)JJJ 
Si."' « l in S.~, jjj | | ^Jb * \ SojlSj jjs i_Sjyj>. ( _ ;r & (_L^3 

c-t£j-U p La >■ 1 (2>£, I mi i Jl9 d)L^ ^*^J J-aLiiu ^ ^ ijr i^IlS[j ^Ltaj jj-a (J-^ 

4jtjLlI! mJ>>.V! jLtaVl (^JLc lSJ-II »J-LaJI jJt Laj S4jI j (_p=J^I s-^i^ 

. I ui it J_a I ' j i", Lj^-^JjjSjlJ! '"■ a^a. i_al mm^VI 4lar»J (^yi Smjj" uiXI i_i£j£LJ 
^1 Ij-JJ . Lajj-aj J-=iJ (jl (jgj m i J I I J-2jJI >>•! jU^- (j-^ o-^y O^J 
. Sj^^jJLI , Uj 1^ *w T I d'C i mi ^iljJL) JJjLlLJI (j^ilai I 'JJJ 'J q all ^la - 

j o 3 II 1^ i * 4_o^jL>. ^1 i n^.j a I ' La i a I (jx, cL<jj>.1_(JI j-Aj>JI * jL^- Lij^J 

JljjL>.| u j'a , Uj tajj I Lai ij A^tl ojla ^ ->U , ,.tl JljIjJI SjIj_>JI ^1 

j-uajjs (Jljj V Ltl mm a (jL^ (jlj '"' j' 

.(Jj^Ja dt^jj <Li^1 ' a all 
Jj T mi**m 1 o *.\ j| La * a ^LoJ (j-G-l^jkLa ((j^o^LiI Ltj^j-a CluL^ jjj 

cjjokjjl/ (_^lll ill jl>.^/I (jLa ^LULij ij^lajJLlI I j^J (_L-*-^u ( _ ;r a Jj ir-iLaliJI 

: ( _ ;r Lj La^ j fltVi i ii duL^ (j^-^J-tl (j^jL* (ji-a (j^s 
(^Jl 2 Lj La II l_LUL>.j ^ Jl j_l^LiL< (j^i ^L?l1i Li2ltaJi! JLta^l 3JU. 
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^C— Ui-U (J_<J_>»J cUlSIjJI jjy^ 4J£Lu1jQ CdJj*. ".^j-llilJI 

L«_o j aJLl lj (_p3j5U 3jj_i^3 Jjl Lij^i-lj i a I >JI ^1 Ljj-ti-i '• 1 3-^j_J! 

• £jj La^jl . . »l i^irill ^ (jl^j^tjj (jj 1 ri"i i . 1 a (j-UL«£ 
. Jjjj-LaJI ' a ' aaj * rt ijr 3 jl i nil ^-pEj-^allJ Cj1^j->JL1 (Jj» nil * ' 

uiVI (jjSLj llLIjuj j ijtlujij Jl nr Li ^LlIII : 1 70-^3-J! 

. 2 n^U CjIjLs-VI ,j_a <LJLs- (jVI ^^o- ^J- 3 <jr^' 
■ t_gj" mi alt 3jai.LU jj'^H J-^Lj Jajj : 185-^a-JI 

JLj/jV! jl j J^** iu^. (jSLIj iSjlsIjJI 3 K A a cJL>. -.207-^3-JI 
I j£j .(^JaLLo-VI JLj/j'^l jL^>- (jit J-aj<J! (jJJ I llSljl j ^ ' "uSj-ll lSjj-^Ij-II 

. ^aaJ! Jjlj l_t£. I*m mi j^paj^/l ( j_a JL>.| ^a i n \ <ji^ j-o*V1 1 JLA J La «J 

■ (J il 1 l" l t l (JJS 

. I iLajlj a. I j xlc 3? Aj^J dj^.l CjLlScj jJalitA J'C i"i"i ( _ ;r lll 3j_uSLII 

. L^j j*l Jiaj a 2 1 i_djeTu (jl (Jysljj i L#J I Ti i^lj-a ■ La ui '"' 

3^1 » i nILi j » i"i ij ' ^ ^SLySLI I ^lj^>- (jjs JJ^^ 1 

I jj-<U (jl (jV! ^jU" I .1 Ij »l 0 I il 1 1 t_j£ IjjLl (_gj"l Mill I I r-y \ :570-^^jJI 

.(^pajVl (j_a (jVI (_^>* ^J^**t i ui * ij'C i nil ^1 (j-a J .>>at Jj (^->LflHj1 

( _ ;r lJI Sj— i ulTl.1 I (_g_pjiiil ^^lCJ «|JjL^JI (j^iiLaJI CjLajJila (jl :6I5-^^jJI 
Jjl_A c_t^£LJ 4_jl . Lu-u-iLaLuLa (j^_a^_LLl^ LllI ajv ^1 L^aAll l_LLi£,i ^Lal JJjG 

jl ^jLiJj 4_t^ JL>. cLt-a T Lrfc-a ^jj>.VI ( i^l ^oSLII ^_j_aj>. ^ya ^Gj-a_j j-j^I 

Jij^a-a ^3 i«l ^Jlj s| -»^ 3 j' LTV -5jJ^>- i-ilLut i." 1 1 njtj 'jL#jl J? 

^_La_m tjj- 5 (O-IL^ 4_«jIjlII ^^jjLIIj i—kjjSLII jL«JI (j-a JSL* ■ Laqje " 
. 4^1 a i i i j^ojlj t_gj " uiX I (j,^- tflj-j (jl 
(J^LfllUI ^«JL«JI I JLA jj Jjj . Ij-jjji (_gj" miU (^^3 (jjiiiaJI j a"i , nj : 630-^^jJI 
Sx. j_u Qj 5jjj>JI 4jI^jj>. JJjj CjLcI I ■■ J Ul£ (j^S (J^l Oj^tA (J^^- 
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(jLa «l>.jJli Ljj^jG 4jijIjj Sj-uCLo j»j-l«JI (JK >~t» T :640-^j-JI 

(j^-Jj ijjjiJJjO _ijlj.il ji i-iijlj CjLiIJ_4-l (l^QJe-L-l (J_jUI» 5Lq_uiXI 

jjlJu pj p(j io Ijls.1 jj^/ I j-^ I'm*". pu-uj (ji ijl-ti- LS^ c3.' ' "J • JaZjb ^Ljls 
0Jl^_i LtLc (J T titJ (jl j^pajVI 4jr ^ jj u^-jeuO ^Lj-uj (3 J ' " ) r*4_5 " ^ 9 Ltj£^^ 

.4x.^_jJIj 4j!jJlI! 

La) .2_jj_u^_t CjljjJb I-4->jJ 3_lILi ^5--£- J 5j * * \-e& f I ' caj Jl Cj L. L-gajkJ 1 
<■_•( J JU>.^J 3j!jj>. jil^tj ^ 0 C i jjiiLat 5^ 0 1 nil iJJ JI 2 'j I ' _a 1 1 4_ajj>.Vl 

^^j-jJI ^-jJlJI ^i. fiLfl_ujX, * l^JSj JJLu Li^ ^yJt c.L9jjJ1 jj^L-sVlj J->JI O^.^ - *- 1 

a j'al , ^.tl t | 0 1 nil LjJ^jli- (jjs tSj-*3 c-^jSLI! w La «" 
^dJj ' (Jlj "1 1 a < II <i 1 nil ^1 1 . «jl Leal I j_-u>-VI O3U! '■ -xm i_3jju 
CjLLjj»_>JI ^jt-II LUa_.t j^j-jLj _JL9j . Ojj-jSLII jl jj ^ 1 ..j c.Lui_i£ ijr ll 

r*J LcaJI p j U i ^H-U ^_^-ll d « i^>Ll.1 ^jl^J^/l Cjlli SjJLatll ^jj <>.«t1 
' L->J "' ^ J^* Cr-^ pHlj fJ-^- J i- a ^'j O^-'t!-'''' (J " " '" ' ^ j*- 5 ^-!' (j-? 1 naloll 
0 J_& • J-^-^l I j Ltaju <^-> LSj^-^?^ ' oJJt Lib ui _.L>ol (j-oj 

(jJI ^pJI 5_uLj-^-i^JI iilj^Vl ^ LSjjo uJ.1 o'^' oi^ JL*JI 

. ^ r i nil (j-* 3 CjIjLjJLo lP^J^^ S^3^ Ct^" ^^ri-*^^ ^ J 1 

jlJLlI (j-a j jj^ jjjsLc (j-^j 3j n<ll «lj_«^»JI <bLaxl I :647-^j_JI 
CjIj^ 6 t_il in 1 ill i-g-LSLaJ Cjjjaj <La Lse-LtaJ I (j- 0 4jl!Li 3jjL>J,I ^^jjlII 

ijr lJI 5j ^ *t I cjLljj->JI cj^i t^-^ ^-4^^ ^^j- 4 -^ . d j 1 <-> j 1 

, 4_u_o ^j^-LLa I *j j_Lj Sj j j^ d d ' gale j j j^ 0 c (^r^ J^J^ 

!j:j"i M.U ^L«-«i/l 3-o>a-f cjULiill ^ :650-^^jJI 

jlj-S-a (2?"S . t - t - LJ fi L_t-;aL>. 3jL>.lj 31^1 L_L»_a La * IS pJj ^L^t-u SjjLiJI 

(jl (jjj fliaJI ^yi 1 M U j j j<; Lu^j (Photo Polarimeter)»j ilaJI ■ . il La^i • 

. L!LiJlj>. ^ A i':. C t, I "j ^ 1 CjLiiLv ^L^>.tj CjLjjj^?e_i a I ' La ' ga I 

J j Laj ' ■■ " joJLc ^^1 (Amalthea) «l_LiL!Lai» J 5jijIj <s\ LlL^s-j 

^JULllI (10) J^_t-£5J t^l « U)VI ^lj^>« t— JLS (^y^ (j"m* 1 J-<U>.t J-jJLt-£5 

j_«_2JI j_a^Uj ' I .' J J J _' J q 5_? t I c Sji^>.jJ,l ^ j La >■ II CjLj^LkUj njljJVI 
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m£J-JI 13 j^j-i jl j^juj ^" i ii j TL^ jyll ^J-^J * ^Hj-ojJI^ j -i all ijr s 

. ^jL>J! (jJ! (jj j ■»■" a (>=J . t_gj" ui n II 4jljLiI! iajjjiil jLaJaVl Jjlj! jj* 

Lu jJ Sjio^vaJJ tfU-ui-ilaLltJLl iJaJ2->J1j cjL1jj->J1 i"»1 a j ^ : 662-^a_J1 
"LujL>- ^-slj jLSj ,(j;jjjiJl.Li iL-pJ.! ^Uji/V! Lu5 

. * 1 , ^ Atl j^e_i ijr 5 i ^-*Ll J- 56 - 1 -^ liL?**' Mill jj-* JJ^-^- 1 1>tP* ' (I)- 3 *- 1 * Lj^J-*-" 

Canopus Jj^ i jcj-uLi <_2jij_«J.I jojcJJIj I i" ijii i „ ( yu • Lajj tl jJia :874-a^jJ! 

Ja j >■ 1 1 (j_o i_iuiijSUI «.j^>J! ! J-A j-j^. LilLjJo jLaj'^ -I i ea a 1 1 tLglla 

jl * uiH ( uVI *J flj>. I (jl JJL_lJ^ - J j j ■ jC^e-L) JsujJI 3jl ***( ( ol (j^-«l '•C?~ 1 3^~^ 
LilJ3j-« tS^4 ' " J 0 -? - ^ ' 0 ^"j .'**"" ' a L^J-J**' ' ' " ijr*-* 0 L^agJl 

.(jl-aLc Jjlj ^ 1 1 -»* i ■■ (_gjJ! (J^-j S-^i^ Cr'^' 
( _ ;r ll! (jjj-al i ii U a i ■-' a (j-o I ill <3 j La 4i-L^aAXl MyjLoLnjj&l Cjj^jj 

j^>.jj joJLc (jyl^- «j^>-Lj!^3)) (_Lt3 L£ (io) ' ' tfjjl j i *tl jjbj \Sj~ t^l 
(jl CjIj i i .1 3j_IL3 J!>L>- IjtjJ 

Lsdauoi LiJL>.j (J^-'-'J' j -1 all Ij-A (j-o «j-i^.Lj!^3» OujUa! LaJ_i£.j 
tfjjl .(j-m-s-uJI AUaJill ( _ ;r 3 j^>-T ^Ja-m (_g I 4 j uU V (jl^JVI J_L*Tca Lij^c 

j-i^. 4_^3 1.- 1 K mm S$ o' 1 ''".'i ^^d;^ J^^i~ 2Ual ,,,-,11 

|_a d j I 0 Cj JU>.j «U| Jj V MjJbJLij . Sj_i>. (_£ I Lg-La j-J j<sJ (j^LIj a I jja-i^a I 
i>J_^J (j^L<u . Lg-jla ji j_i>JI ^u±A I i-J^>- 3-ILt3 OuL^J O^A jj^- 
<■ i i i n 1 f\ lia-aJI m^-I! * Jj-^ ^9 p ^ * a aIjLo 4jojv jjSd (jl 4_lLjjlI1 
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(j^/ LjjL>. *La 4_j_L$-*J1 eJJb (jj^J (jl LlcsjI (j£Laj *9 ^ ' ea a he * I I «G_ujL>. 

(jSLIj (j^ljjJ! diljji 4_uiij 3 \X°\ <j£Lal <jJLl& c^jl^j . !jl>. jjL> ^jjI ~ U , „ 

. <j-a Jl^Ll!! i ...^11 <j_a (jL£ 

tjjlj i ii U i _ ;T ^*^L-U <(j-o*Llljj3» JjjJ-S (jr^ J ' (j?""^ ^ ^^^rj-l CltjL^ 

j-jj_u_aj£LJ1 jL^>- i^^^j-Lujij ^J*s uj i ij-aLj i u a ijj^, cLj^j-LI aJJt ^LojI (jx. 

>."' mi <fr j JL9j 4 fll> ^jj?e_l1I ' ^ ''''^^ jl J q all 4jsL>. (j < n~fcj 

La (jLcj i "J j »all ^Ja-uJ djiil-»Jl j j taj 4j<-aV ^ « aj els Ij jl 

1 jiSL&J . I j^'a dJjSLjiill (j-^lj-JI JL>.( J^Sj-a LaLaj SjliJI ajjt (jl <l!J>9 
(j^cjj .4_lu3jV! Sj^II ' ^" J '"' ' (Jj' " JrF?" ^? " ^ ^^>^' ' " ' " I 

2 jj se-LaJI (_psLojVlj jLiJ! <_SJ-2j 3j_u^ (j-^ljj 4 * i uj dJLijt (jl (jVI i_3jju 

SLAkil (jj^l j_JI L-3V| Ujjj iljLLa (^Jl iLsL^Li 
CjLiajj S^JaJuLa i4_uL^j-iI! (JLx^J! i (^ji^. (J^j_o^/1 j^sj J^jCij 2jj se^ajl 
2 j la ill 4_l3L^ ,j-a ji£l ^Jtj (jl ^JV 1 SjJjtlLI S.jjt^JaJI r„\,\ Jj^a 3JjL& 

i J i?1<- j j > . ^ ^»J>• ^ j • j i-la 4_u^a£ JUfcLiu-a (^1 jJa_b Lijl ia) J La ■ .-VI j-&>* 
J-Aj j-lLJLc. jjl i uj i u (jL^ ^_jlj (j-tjl i ti3»j (_£ I . _}^>.jjM (^jJI JjJl>. ^Ja_*_u 

Sdllj IjutLi 

4_ljjLjlaj (_Lu (jjjjLoj/ (_Lt3 (j^ L^l uu^l (_Ll3 ojjI (j^ljjj j j Tit I (_fj^>- 
<_J i all (jl-^l J-ll p i ii^ll CjJljo (_ylll jj-^'j Jl-LI CjLlLaC. I jiuis. (jj jJI 
i_i£jSL1j i4j jjL>J,l Ljjjjj j 1 ail 4^j" uill jJkl CjIj_uLj dlaLu/^j iJjjI j i al 
(jjijj jG (j! ^ i i h (jL^ ojjI (Ji-t J j^j>- ir-itl (jl IjJL>-jj .(J^LojlII (_gj"i uill 
3j-u^ d 1 1 iM (jij 4jj^>Jlj J_L! CjLlL^C ctLaLi-u^j (Jj (^-£,1* mi^I JaLialll i. 1 1 

«jj| (j^ljj (jl (jVI (_L«j->J,! (j-o jjljjj dijLu/ (jjSij (ji e-^aj ojjI (Ji-lj (jjs 

^eJa-uJI ^-ij^ 3j^j-oj 4jjli "i^sjl O-so JjLjJI Ojj-jSLI! (j-o <JliLta-iJe a (Jj-JJ 
I I 5 (jLAiJI 4j>-jJ ^ya ^LilS l— J-LaJI Ojj-jSL!! (jir i uj LaJU£.j 

. Sjlj_>JI cL>.j J Cjjl Jijl LaJ^ (jjjjtjj 4j^J j-Jujj jj i Lyj-2j 4j^Lo 4j>-jJ 
JaLx-il lj_ii^ (JjLxjj :4j^J J j»" i uj 4jLa S^j-ijlJ jJI Ojj-jSLI! jjj I jlj 
^1 jJlj (Jjj i uj jL^jl '".^'a i* I jl 4jl3 (jSLxJ La ojjI ^'j- 1 jJ^I 

j_i£^/l jj_<j/^/I Ojj-jSLII (jjSLjj .(j^lj-JI CjL*jj3 (j^s t_ijl jJI Ojj-jSLII 

Laj (^LSjjjJIj j_aj*.^l Ojj-jSJI 4_La Sjj^a u^-J (jL^jjJI «L«J5 SjIjjs. 
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j A , ^.Vl c^-Jj-jSLILi Jijul CjLal i u a ^\ SliaJLa ^ i J la « 1 1 _)j j i nJlj tfjL^jl 
L_£iJJ_a j-aJLJ 1 Jo* Jj^j-JI OJ^JI (jl « >1 d rt a uu^l 

jl 4_L£La_i j^jjSjJI 3->»JI Ijla (j^-Jj 2SO c^_jj-_l£L!1 j j i n^jt (jj-jLj (j_a 4_*_u_uj 

(j_j3 4-3e-la-m £\_)La_>J w S[ * La_i LuJtj j^-^-s J*-5 li ) j d a LtJaj-C AjiitJ 

IjLA (jjj-^ lS 1 -^' (j^.1 « (_gj"i ui-ll (j-3 4-a.uSL!! 4jqjr i"iU CjLjjj^>Jt 

se uj 11 CjLxjj_-»J1 <LJ JLjJ_t£.j i(_^Ja_u^/l £_jJLi-aJ1 (j_a £^aj (^1 t flfiSwi * 
(j_a (J^tis J) ^ c cJtJ-~^ ^l_Ltfi3 4_a£L-»J! (j_a (jj^j i n 4Jl*Jj t^Jsa-i all j-usJuj 



^ ■ i a ~ !jL>- 4-jJI_C (jjiLal £aj| 3j_uSLII (j-^lj-jj! CjLlljj) £--H>-> 

Lfljjj ■ (_gj " ui ILi Jaqj-JU ji I L^a-jJ I (^^3 Sj_ZuLui L^jljj <_2jLS (j-o ^i>^ I 3* " 

JSLji jls-G (_ylll Sj_uSL!! cjIj jJI 3 iil-»J J^ilsJ,! j Ll^XI (j-^lj-J! jjSLj 

CjIj jl!! £ J^J Ju . tfajl jl Jua J-^J-a (jr 3 l£L>" miU t_<£j^ ila-poj 4£L»SL!! 

(^Lvl jJI j i ^tl i (ji (j[^j Mill c_*£^^ 3— ^ ^j^^^- 1 W^Jl)^* ^j^-^ ch^' 

(jt (J_*5_IL>JL 1 (j_a (J_J .5^ q 3e U * Ijl LcaJI 4_J^J (j^. 5Jj)J i u U ijr & Lx-ljJ LlIILoI 

SjLc ' " ' I A~X*j . ~ < I a I jJa-La I Jjlj p j i ■■" 9jjI jyll (jjs 4jl3Jl11! SjjLjLlI jljJll 

• L$j " '^ ' ^ tXy 5 " (^r^*^' f Hall I (jJ_9^-J (^ 
^jCj-JLi 43l!i (^g^"i Mill J^^ 1 cJ^-°! clri-^ ^J^A^ ' ' * ' ^ I 

i£^>- (j-3 jlj t iiL *>f^ CjLjjJLi J'C i"i_i (jJLo (jl (_p=j^l (jj! (j-a 

(_Jj_j I a-j-m Jl_i_«_lJ! (J jS'i mil (_ ;r 3 -ijlj (_ ;t ^-^Jj-ISj (JLii>.! jjt 
!j_u^ Uj^>- J-J-^l'j W joJL«JI I JLA jLfl Ljjjjj jl ojj! j-«-2J 4jjj_ill 

(j i ii o i"ill aUall I (_ ;r 3 (J£ j^/ V Jo-j I " »l o i ntl (jjs 

.(^paj^/l (J-JtAj La (J_LO-cLi^a£LJ 4j>.j (jj^ ' la se * 

A ,",<", , ,, ^ II (ji^jl jj| SjIjVIj (_gJLa_iiI IjJu-aJ (_gj"i Coll J^J ' "J 

.tfjLi^^/ j ui ill 

Ml (j^_i (jjj^ajv^il jLJlJIj jl-i-JI (j-a ^ nm Mill a! la ill ( djSwi LaJUx. 



Q_jjSlujuoJI |jAlAd 



-I Lta-aJ I ^1 L>.jL>. i_Sjl2j jl jll i. .lr I (jlr t_gj" uA,\ c-^j^ J i -»-- 

t_gj ' <~" U j4i L^jli jjk ." i l l ojSLlI (Ji.ljJI ^1 i U S i iu ^aJj ^jj*-JI ,jru 

( _ ;r ^ 3j j^>-jH Sjl-U o-Usj-nl! cjIj_II '"'Ij ui£ ^ o^' c ^^- 

La jlj-c (j I c (j^sLiJI iia j g. IJljJj 4jj^j-i 2jjIjj>. Cj^LcLijJ 4li.l j 
£-aj . JjIoLb ja->»J J-A jjinq ilill LLaLtiaj ^5 ( i^l j£LJ! J-J^I (jj * (J " a '"'H J* ^" 

jjjj 4^LL o aSLj Uj 2-JLc <Ui>b <_y3 Sjlj^JI cijL>.jj jla dllj 

j-a^>> VI O-so s.j->J1 ^jj-^J .jii^ ilill jj_a c_ t^jSLJI I J-A tfLoilu I o c Lljj-Sj ^j-Gj-a 

^Lli_i (jVI j'nt ) LiSLI (_yJj-a *j-u3 Jj-^ ^ t_£jSLI! 

. Ij jLi (JjIII ~ .' ' ~**JJ Lul a i ii (jl i u-a i"i j j laj j a i"ill ^jjj-a jl (^Lu 
2 j i n a uil\ 2 -1 IWI j-yj V jJLc jjjvjj i_SaJLa j_al jjioc! La£ I jutj 

Ij-al 3j_&LtaJI aJ-tt Ur^ ''^ '*' i2jLii!l SjJca 

. Lu^ca a -1^ 

j-j^I LLajJLua LujJI JJ*-II 1 - ' I £ i OJJ cj^ j lO**' uiXI Cltr»o Lfl-LaX 

4jjLc j-i^. SjLa I j k: J-J-uj (j^^JJ^'r^' CjIj i (jx. dilj^pSLI'^l L^jla LlLilj 
I ■ Ua , U ^ \l " cLuLj^_j^ 2JL>. (-;r Aj JjLjJI i jr iJjiX\ JLi^JI ( _ ;r A 

(jlajVl 1 r Ijtji j S sejj joJ diljj ^j!>UI JaJLiiaJI (jV 2ji^ijVl oljjljj,! 
J I I t3^^ M^Lj (^Jjiil JLi^JI tjjSLj (ji ( _ ;r 3 J-aVl (_>^»J i-i!Lijtj 

^1 <_aj i .i'^ (_P=j^l (jic 4jLu^j (2>Si-ai I ilj 2jjL«JI SjIjjJI oL>.jj ^ 

Q^jia-i j-j^I JaJLUaJI (jjSLj ti^p- t_gj" miU (Ji-I J (jjsj • (cjLu^jSLI'^I Sjjj 
mi ^ i Lljj-Sj JL>. V 4_j_uaj V I Sj^LJ I ^tja i fjyi^- \ > U • . >. 1 1 ^•ya 3j-ja 

(jl (j^LaJ <1)^J (j- 1 ^ J> -^' 0^"JL5^i4^W ' . ' * ^ 1 a J (.h"- 0 '- 5 (* J^ r it-ijT-a i^jj-u 
j j_a La j Ij-C (^^jix. i JU J_>J Ij jj < a 1 1 (j-a filial ^j"i Mil I (■ il^ ^£ JL>. jj 
t_t£j£LII I J_& j-^J— ° <j-^ ' ^" * 1 '"' 3^aj\_La ( _ ;r 3 JjVI ^1 S« Jji=-a ijjlsjVI ( _ ;r 3 

i .1 a Mitl I ' ^1 IV' i . J I 

JjLjJI ^jutil ( _ ;r L>.l jJI < ui2i\ A jSI _'j gSJI cjIjLuJI (jjSi-j (jl (jSLa-ij 

(j^s J-is- j-j^I J-^J t-QjSUI I JL^J (JjL^JI 1 iMULiJLl,l Ji^JI jju^a (_gj"i ui a It 
CjLjjjjjjJIj Cj Luj^pSLlV I ^lj^>J I 1 eajl Ij Li^aj i^hk i"itl a\ lalll (^yi 4c jj 
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<l m no <"i!1 ^Jj-II jn^ L$i-a->*J miU CjLlJj->J! aJJb 4_i 4_Li_j_>JJ 

Lg-La 3j_u^ jIjlcI . t_gj" ui alt i njULim JJL^J! L^lj-^j Laj_<j/Lii 

■ La i uj ^3 Lg-j-b CjJLaj 4j>-jjJ Mgj" miU (j-o ! JL>. c_iJjJ3 j! J-a ( _ ;r 3 ojj! j-a-3 

jJjj <j-j-II 3-jj-a- <MI oLuj^>J! o-o oV^Li >K hu iJijuSLI! ^LuiV! IIla 

jjJj (jl I iJa-i I I j '< < i <) 3_jjjj|jJ| SJaLLaJI ( j_ a Sjjja CjIjL*-iLiI L&jjJLi 

cjljLa-ijLi j j Till jjSLoJil (j-aj . j-* 2 ^la-ui (jyi^- £ ^^j-^' cjLLsLiiill 

Jl ^jvVLj j j (" tl <j_a J SI mm Mgj'i miU j_y3 tfj-* Sj^jjIjJI SJaLtaJ! 

(_jic oajl j_a-2J! <— -i 1 i il>. (J^L>. (j-a lillia, Sj^LI! (-;r i^. 4-J_a->«JI 

^1 ' 2 a 'I i a a mjJJ^Ij-JI O-j-IJ jJu^a Mjj" mi U (j' i— fljju^l JL3 

La-& ^Li^j-uil (jLiLi (jl^ mJjjjIjJ! dliill ^i«J ^jVI j»L;V! ^ cul iji.nWI 

M^aJ-Slj I ij'C i ill" fitLsL-u^j »1 o i nTI (jl LtajcdJ 4(^\iSLi1j^ tilt_j_Li£j iijjj^j .ijLjj-i 

d jiil-»Jl (jl uujj LiL^ . ojs ^J! llL! j (_ya I L^l i h~». ^-y ^Jm*** 

l_Lal_La_i (j-C ! JLj_«_i 3j>a^>.j_U 3_£j_j.j!j_J! j \l ,^.11 ( _ ;r jfcj i4_ljjSLI! 3_j^jj|jJ| 
V «L)I l_2_iLu/ <_Sjijjla j_lC j l_j_a^ I j J ua a ljU>-J j! I mi ftOj . ^ mi a miU 

jj_a Sj^*_a ji sLj-ajJuj/ 'La-jLC l5' J' 2jy-«-a (<w><-i mjI J-a (jjaljjj 

9 (12) P * 

Jlj^jjJL! (j-a La Lajj L>-j^>- Jljj(-J! QaSLILi sLi^jLiJ! I ^jUalaj&x ( _ ;r 3 till j JSLI 
!jj^>.j_a j«-^_a ^ mi lil La Ljj_l) S^j_>J,I (jUlJLl »l a Mill ^1 

(jLcj_<j/J i JJL>J,I (jLCI.1 I JL>- ^aV p i n-v Jj^-J I Lajjc ^L&jj itiJLuk 

LaLaj Lij^c. (j it A u i >ij-«J 1 i_al m~(^V1 I jut n_gj" miU s-^i^ ^j-^- 

.jaltjl jjjLi 

t_t£j£LII 1 JLA n_gj" miILi « I -j_lj*.LjIj^)) *L2jJI (_Ll3 i^l i ir-i (J^ C^j^ 
L^lj^V ujL^cI a 
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^Lc-t-tj ijJ J3 4a_j_tia_o fitLaJLi Jij^?e_a JjjL-uJI ijr 3 Li£^ ljut (j-J j^gj^i-tTuJL 1 

fiQZLoj «Lc j_lLo ^qJ 1 jjl! ^ * Lea ^ 7 -<.u.3-lL ^ Llaj ^ J- 1 'J (^jTnToI, 1 j-jUju j 

Lul jTn-ol Lj3 jla iHjLc 1 - uig (J^ jJJlJ !il ci^j lP^J^^J * L^*j>. jJLoa i 
a Ij-jvj ^ ui-J-La LuLo (J-^>- J^.jJj . (^jTnTal, 1 Li£^ I j j Li (j-^J-I J Lj 

jl lj— 4-3 j ui C ijr _LjLi JaLre-a I J-^J ^JclS i^jjjl jJI CjI_SJL>J1 

^ i m n uil\ ^1 IaJLlI J-^l _9-*J j'-*^' f 5 - 1 *' _9-* O^tH o' J^-^ 

« I L-)l «L»^)-a ^LajJI Jj^J • jj-u J 0 1 a JL>. ^ jJI JLp* 3-Jlj 

uiAxjJI 3^ ■>> tl'a ij-j-j^ l_j d A r,."X\ (^jJI (4CH) (jliLjJ.1 j_A ^_i_uL>. 

j 1 S I I (j-Lc. S^jjj^jijjLi^JI jljll (j-Sjj jl d^^JJ^r^' tPli 

i i^i" 3^ 0 inll ^Jl clijLa cLulj-Li3 ^jj tJa£ CjLjj_ojIL) 4-stIa-m 4_iIajLa tji^JJ 
.(jisjVl I r SLpJI Jj^sI ^yic <_ijL*lII 3j-'UI 3jUI liJJj La Jj>- ^1 
-I Lta-aJ I (^1 4_Cj_<jij ^-ij-^J (jl tjj>" ' ^;^~-M (j^^jlJ^'T^' jLc Lai 

^ <a 1 .1" ' oJUlII SjUjlJu (J!>Li- diljj njLLuJ 2 Aj. ,'^11 3_uj|_>J| , , , „ \ 

Sj^jJI CjLijSLLIj o^t!-''' (j' S- 4 ^ cH^'j Blowoff «l_ij^_LalJ!» 

( _ ;r 3 (_gjj>JI lLs « 1 a U J^VI (ji^. jl "i a (_£ ^3. 1 U i . V< (jr^ -52 ' £ *-»- 0 

Qj£La lLILlA JL>. La-lJJ • CJ JL>o t_£LJj-t-£ajJI 3j-Al_Ii (jl J JLu ^tJj-LI c_t£^^ 

4lL*_i_La l^J^* I < — - 1 ' j L*- 1 3-*^ ^ * LgaAJ 1 ^3 ^ t caj j^lJ 1 Cj 1 j Li] 1 (j^-I < ( ( "JIJ LeajJ 1 » 
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(jIJLlU Ij'v'"; (_£jj>.^/I 5jL»a=lXI jljAlj dli! (j_a ">j_u£ CjLui^ -^J^J |<u>: 
. 4-iii.ljJI 3j!j_>J! i. i i i > ■ i 3j-fJ^ <■ < < " n ^e-ta i "II ^1 (j I La u (jj^I'j ^-^J 

q\ ljL>. o **' as * ^^yjJIj j^^sj-SJI 1 JJt (33^ g 1 ' ^ > ^3t^ A$^"3 

4jr JI * I ' ea 1 1 ^j^JLII t. < i < n 11 l_o • tL) L_Il_iJL t CjIj^Li L)3^ 

?3j_«->JI 

j j ' ■■A**'t1 SJlLjlXI 4j^_tiajtJ1 CjLljj->J1 ^jl ^^ji^. L)^P L3""0 <■ rlr t dj * 

i- 1 j i ni ^JajjJI 3jIjj>. 'i^j-jJ jLjjijl ^1 cjlj_»iJJl! (j^ajij ijJLut oul^j .(_jiL2j 

• "i 1 i"ill aI la III ( _ ;r 3 I JLjj^j Ij-ujILo L£Lj/ <.ay>- (jr^J d "*• *a ■ ■■ (^i^. ^JJ < >•» II 
o\l ty, , ,,VI , -i I",, "j j-^ l^lj'a« ,Cj * £j\ ^j'al . ..VI I ~\l ^jjl" j 

.^ISUI Ij^J LcISjjla ( _ ;r 3 Sjjj vijjijo (_£jj>.^M <Lul LtaAll 

^j_jJI t4-jl flj 3. J (J^>*J <— i(jLi-U ^ 4jr ^ SjJLj ^ 0 l"t I Lii-iSL^J 

Jjljj ^J^j 2 j * ^j) .( (^1 ^£LJI co^LioJI j a ' Lgj^J ^ i"i**t i i 

^1^, ^*J-II -j L^aJl jj-* S^jfl 4^4_i ' gjuua T tl)LlLu ^_^JLc n o 

(j_o j_l1SLi J^i O' S^?-^ ^ 1<ill I j-A i,^^- 5jlj->JI ^^J-^J 'O^J^' 

i." i j j II Sj_*LIaJ j_uSLII jjjLjJI ijLlcVLi jui-Vl £-a l ^l>. i^UI JL*j>o 2L>.jJ 

3l_j_>JI -i^>-J (jl£Lal jl » t"i < ill 3jL>JI 4_u1^j-aJI ^_2_JI t^j ii o Mill ji^_uaj 

iT!jL».j tjl SLpJI tjLa IjL^. 3_o±L>J.I 4I1JI ojut (j^j ^ l3 ' ) j -1 Stt |jut (^k: 
J-iJj ijJI—La (j u-j Ij .(_psjVI SLpJI lj^>- <LaJg3eJ JLi^LlILi tjj's" 1 11 

Lu SL ^j . ' 1 - ■■"-^ JLiIo^l 4jI . (jLlLjj ^-c- 3l_j_>JI -i^>«j w a * ; j^Jj ^ ^ 

. ^jLLu la 1 

^jl C—t-as-j J^>-j CjLiLv I j * n L_£l]Gj ^jy^-JI 4j_t-£lAlLI JjjLjSjJI ^y^SC-OJ ^jy^-I 

4jjLlL>- jL^jIj SjJljlLj. jjIj_<I/J j]-' ^'j^ A) - * 1 a 'j^-^ ^ 3 * " Mj-^- 1 
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v^jLiUJI (jjiSLjtil.! (j .I o Mitl - j i a 1 2 jAjUtl ^IjiJ! (jV ij^jUI j^I^JI 

q-a < )j-HJL) ( > ^-Ij . 3_jj-±i*JJ CjL_oLlSJ1 JLji^tU 4_L(LjiaJI (_^1^>J! (Jjl_4-> 

i_ilj^tlu ^ w la i « (jl I ulr c-^t-i 4_ul_Ui£ clLsL-u^j JpljSjJ! 

(jl i-^c-J (_£l 3x.LvaJI J-La L-iJi 45 sLcj-^ (J^-j J_y- ^'jJ- 5 (jr^ ^-*- a 
(jl LU SL qj JaJLa JjJLt^, . CjLjjj->J! «Lcj-i_o j-^' 1 ci^j cX^-^* J^^^-* C"^ 

(^LlILi jljjjj) 4_Lo L^jIjj^I jl jJlaj t_i£jSLI! J^s- 3 jiil-»JI (JjjLajJ! 3^,j_<j/ 
,_5jLSjJI ^ajJjj (jJLSJ tiJliiJI (jjjLil! <■ 1 1 ii-v i_i^j£LI! J^s- « I j taj Lm» 4cj_<j/ 

LijI.} tflj-i 1 o 1 1 <i~w « jja-uJl Jl>.^j) 4_o*jL>J! JpLajJI tUlaiej " 4_lL>.1 jjl 

<tcj_<j»j «Gl j <_i£j£L!l (J^a- I J fljj La (3-^ 3^,j_«_>JJ (jl . (jl i njtl 
(j-UjjLrelLa c^**'^J a J ^ (id j i i n rtl » «Lcj-*_oJ! (jLa LujJlj 4_uliiJ1 (^^Js IjILa^l^ 20 
4^j_>J! a JUfc <_ i j i imj . d 1 II CjIj" <i~'<t n 4 » i (^J^ l*A»» ^^^jlaj 

(jl I 1 a . 5J.il juX\ L^ILujLj. (JJtaj Lta j i ajjj (jl (jjjLjSjJJ (jSLxj V id jj i ii ill 

L#jLcj_<j/ Laj_«_Lj (_yi>- n_jj^>-VLi La!jl>.I j i aj b (jl ,_jjLSjJ! i>juk JjLso 

(jjs j j j*\ tl t_jj_SJ! I jut (^ic oLoL>JI (jSi ^<sJ jjj . }L<l3 3 aJgjJU 3_jj! jJJ 

(JjlljJ! iZ*£ I Laj ■ Uj Sjill ,jji 3j*.jjJI « jut (jicj-u till ljufc (jl£ U ij^-j 

^ ■ LtaJlJ ' aLla-ll 3_)L^_i (^j_a ^aLujj Sjji i o djT-h CjIj^ (j^£uj ^-tjjre T ij (jl 
(J^-j '"'I ala. ^J^>- o' ^ ' a " <-"' ' "J^ ta-ij^ I JlSL&j . IjUaSl (_gl jjl jj 

(jLLjJj (jj-JJ Cj I jJLo^LjSLl I CjLLo (j-o ^j?e_>JI ' alliej jLi^l 3_a^Ia_La 

. L_ljj-jj ^tjjJJ J 0 -*-^ d_<jj^>. (^jLuij (_£juM (^^_*5_»JI j -1 all 4311} 

.3.JUJI jSLJI j jU^Vl J< Mill o^l j3j oLILv 
Lj-g-Lo nijULmi j2r>JI (jla ^j^iiilj Ja-jJ 3jnnlLi Lof 

j d 5j LaJ_t£,j . 1 'i 4 j 1 n 0 i"it1 ^Jj-II (jj^ 3_j^>- uiXI CjI 0 j i n-»JI j-ijiLi 

(jl ' 1 -» * j^>.V1 (^Jl fj molaLcJtXI (Ji>J1 w j la a JL>.) (jjs 3_j^r u±A 4 1 n^w 
iJj-jj-IaJI IjLA 4-tal> <Uzjj3j CjJl>.j llilj .(J^.jJ (^yjl^"! i uVI j 1 all 

. 3j_jJLi^aJ I d it 3j£LII ijjut dioL-ujj qj t (jjj^SLJVI jl (jjj^JI (jLa 



j -i S II ^La dilj^j * La oL2L»Jt Jpl\; U^*^ Sj^>-jII ^1 < uiVI 

. ^1 » mi^M ^1j-J>. Cll <i J niv p glib l_£5^j_u <J^*j ^jUjfoX! <— *^>-^ 

O-fl-SO i^l » <Lojj>.| ( _ ;r 3 4jL3jILa J-i^- *JJU CJJL>.J (( I I j_uj-U» 

Jutjf 4^1 m. a ^jUJl ^ ,r,Q .111 ^Lk_J1 ^1 dj.r.o .111 jjjJI Jl.rm 
(^jl JUaj I c_t£^£^ j^jJI (( Ij-o-LiI uaj La JulC^ . (J^>-j jl JlX i j r & ^-xiSLi 

j_jjJLi filLoLc Jlj3 V dul^ jlj^qJLj j ♦ ill" t .i L^jI ^Ls jjjAjj 03^-1 

4£LLa_4 j^t_i £jl_>Jl ^1 £_3J_lU q u <i uill ijr L£.Ljj i^JljjtJI J/U d j , ,1 a ,",11 

jjJj-iiiA-1 1 j (^^L>J1 QjJlII t ^ , sCi * n La C-l£j i _ T 5 jj-u^-iUJI jjjG cLaLa_La 
(J_i j-^-T 1— i_<-u-4-lL LaLiij 1 JLil (Jj>.jG (j-Jj - r \ LgaAll LLa-jJeija J-J^ Ju_c 
3_uLiiAJI 1 »^*J :t1 -^tl I JLjju 4jJlJ^?I j-x£. JI^eHII Sjula 
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(jLs i 1 jl>» ^jl jljjlj uJlj ^ o all (j 5 ^3 *Sy^^3 

udL£Jl>. VI jj-* J J Lta£ J-^- J-f^' jj-^-t^J jj-* d^tTu JL3 

jj-c (j-SLIj -(<uj^! (_,-3Lj^5 JjJ ^ SjjjJ,! (lnj«-ILi 
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£_j_<i_>u i^^-uj C-c-cu-iJ ^oj?c_(J1 4_iS^S ^Jp3 Cj Ij Lq-ui11 (^-'-"J (jr^i ^-^L^ 

£__j_<a^>. * La JlJV I J-*-l L^IuLlSj* ^5 LLti JUll/i ^3->»-J c ^l>^ 

(^1 ^-SL-ull ^j-oAj Jljju JL>. ^1 ijr A ^p^j^l i^rl^- (j^Li^l 

i _ T JI lTl-L-l^ J-t-u-l i ^ t^s , ,.jtl Lu_ot (j-* ^ J Llj-JL t (J_j_u_u tuJj^tlb La J_Lc j-jjlu 

. (jj^j^la^I • La i --j^l c_)jJlJ1 

^2)^-4-1 V Lut JL>. ^1 SJ-jju L^Jt-i^s. {£\ (jyS . j^>-1j o^-* 

^JLjj ^1 (jJjijJUfuja Lc_«_i La _}Llj^M fiLu^L) JLSLluL^ L&J-lj ,jl 

i LmJ d_u J-LgaJ 1 «Lu_uJ |j 4_u ^juo Cj 1 j_u_u i ^ J^*-t-J 1 cA- 1 (j La i I JjljJ I 

lijio La£ 

iJ3 _lJ! lLLLj jj-* 3 J-^' CiLal i ii a ^Jsa 5 * (jl c_t^t_i ^aj*_Llt CjLt^a^ (Jl£Llut j-iilu 
CjI^ i i ii TLj CjL-^I i ii a (jj-^i j-3L_i_u_i (ji <--<-3fc-J ^1 .^oj?e_lJI (j-u < aa flj 

«L_l£^o^ (j_a ^)^fc3 L$jl^ «LlJjJL11 ^aJ*_(J1 (j^JU JJLu i_iSau-u JLjJLt^. .4_ua_UiJ1 

Cj^L>.j ( _ ;r 3 jiL^u Lti«j>. LaLxj 3jj>.Lc (jV! ( _ 3 i>- J'j-j ^ '-"r^-J-lj-^ 
jj^i^ajSLII 3j^>.| (jSLIj . i t, 1 Jjii" i ii U f_y£ J^^l (jr^- ^ _5^s=_Ll 1 (j-U 3j_u^ 

LiJSLx-ij i I^K 4jj^2JI ^^*_lL! jIjljVI S_u^iill ^LUsjVI ^Ir ^aj^3 (jl (jSLx-i 

3 j^Ij-sj JLii! Jjj i ii aj^l] ij-j^^I t_)jJI J*C mm ^pJI Sjla^UI ^jjaiJI 

j-jju La JU£,j . . o i ntl ^JL! JaLolJI J-t-^J ^^j-^ jLjjlXI ^_*_ojJ1 ^Jjj-Ls 

(jK i ii tjLa IjiSL&j . jL>. JSLAj 

LoLcj cLibitA jo^jJLJ Cjljl n i n CjLi^j^ ^JJUtLiiJ SjLlkjJ! ^^5c_J! t—i^l 
d j L^aie-uJI JUJL^tjJ «^Lijj)j)) CjIjI i**i^.l ijr 5 CjJL^j Li^ (j 13 * -1 ^^-^L^* 1 - 1 Lax, 
(jjy_2JI ( _ ;r i La ( _ ;r 3 iiji^ej Lajjj . j-j^I (Jl^ i"il j j i uen (JjjJa (jx. 

CjLal i u-ll aJJt ^la flJJ (j-a sLuLiaa 4j^j_a j^Lcuj (jl ix^LaJI 4LlLoJ! 
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■ j3^.L.ia£LII dLaL-ua-] VI i(_Lt3 (j-o JLa-l 

(jl_aj_II '-. ' '"""•'^ (jLSLLI i^si ^ cj\-&^£ j g La a V 

. I i eaj I LlsL^ ^Ljala Lisj LjjJajjl Ijl Jj I i < i '<~i j Ljj_i£. Ijl ■ La <_>"J-I '" ' 
/^j-Sj i JLj-SLt^, jl Cite j-ajje-a (j a Lt_a ^oj?e_lII i_ilj^tjj (jl_o*^/1 ^j^* * Cr^J 
OJjJa La ! j! j j S sLcj_<ji_i ijJj^eJLj (jl Jj_a_c_a ("SJc-lI (jSLaJ l£>*'' O^-i 3 "' 

. cU 3jj Ls_a ^j^>- I ^ 3^?° c — 1 ^ j-*-"- 1 

Jj-J-JJ c|_a-lJ_2JI L^jLc j-gje-a ^J-^ aJ-it Jila (ji j-UsljJ 

^ aj ^_a 4_a ^JaJLa (j^ 1^ ^ ^ 56 ^ * 1 

^* 1 ^jj-^J • 3 JLlJL>. CjLc ^_aj?e-a 
I o j u * Li_i3 Lt~*^ c LujL>JI CjLLLujI j < uK"^ LLajLa (j-^_a_>u (J-* 

(j-o (jlLa-lX I jjoJL^ 4jLiL_a]! 3_jj| Jii! 4H« < ii JLs-Ljj - I LtaAll (^Jl jj>.VI 
^jjcJJIj j_a_u ^_o^c-lJ!j jjjj ^^j*_lJL3 liUi (jx. N ''-- a J -1 1 i nil ( _ ;r 3 ^>l_2Jil 
JlJjj 3JljJU>. Laa_>«j , 2 j I A < 1 1 4_l3 La-i ^Lala I j > Laj 1 1 Lo Ijja . Cja^-i 

.j_Jujj f.i La o t_)jjG »l n i nil (JK i"i^fl (jLa I JlSL&j i w a3 -*■"' 4-a-iJija Lao_>oj 

«l«JLjJ!j (_psj^/l (_gj mi j 1 1 (jjil>JI I j uil c (jj^JI SjHAJI (J^L>. ( _ ;r i>.j 

jl Ttr VL LjjL>. 1 Ijlj . Cjj-ljlj ^ ^j?e_lJ! CjLc ^5J?e_a ^jLs f i ii 1 1 (^-i^-a ^ * i ea 1 

>-i!l jil jJLu (jL^ JLilS . 4_Lu/ (j^jlo (_Lt3 «U LalHseJ ~n j I I j j La a JlJO LuLs 
j liij SjLjLc (j-ajJI 4_iliLa liljjLs.! I jLa IjSLikJ . J-aj-U Lu>^ ^U-a 

I 3_jjjsjj| Aj",Atl jjLao (j| LoJi-ui ^jU", , „" tiJQLa JLx*-i!! (_, i'r\X\ La 
^_aj_II J *\ i"i J j_j£^M i_!jJI (jL^ ^Jj ^^a-JI (JSoi 4JaLcua-i ,_^>-LcaJI j i^ajJI 

Middle) , U , ..j'sJI ; j , „j~ , „ j | , || j , ^ .tl j ^ (j-aj-II I j-A (jaSLj (jl c_4jvaJ 
CjLcj_«_a_a J lv ui I (jl jja-u^iSLII j! 1 n't (j! Liaji LuSLaj (Pleistocene 

La jl ji_4_uVt ^j-jo 3-^>^ JLi-1.1 J-jj-ij/ (^i^. ji-Llia Jjii'i 1 ..II ^ j^a^Lill 

(_gj i 1 nil j-a-LI ( _ ;r 3 »l a 1 ntl ^ j La « a JJ-JJ 4_i£^ai? I 2 ^jj^JIj Juj/^/I ^j-JJ 1— Sjjlj 
. ( Zodiac (_£->jij) ^jj_jJI 3 a K j j_>. (jlj .CjIjI a 1 nil (j 11 a uAl j &l LaJI 
,_p_a JLuu Jio. (jJI (JjJ ^Jj^JI oI_lL?o^ (j^/ iOLjlj_LJ>JI (^i (Zoo) _a-ikj 
jLio/^/L) I J ■ (J^l JU-o^/l ^J-J (j^^J 1 11 (jVI (j_a 4_u_o (ja_tla Jjljj . Cj Lj 1^a-j->J I 
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4-iA-uU-m La_ijj d jlr l_a_a 

i(_dlj_j| I j 1 11 i a ^ j 1 aj <_Souj/ 43lj 1 ulxll Ij-A (ji (jJai J-a (_£aj.}ljjl 

.(jVI i_£jjoJI £-aj-!l ^ jlr jj* La jlj^- (jlr 

a|J-j>. (J^La-l ^a_>u 5_J^_J jj_a (— 5j-j^_La ■ 1-^ £_a (J*C uj| lj_A ^Ja I 211 'J ^3-?° 

<_ 1 1 o. Jiiajj ij»!j_>JLi tiSLtx jJ-jj S^LUsVI d Ijlq j»j-><-i 4j^>Lj tiJLijtj . sLlusJI 

L-ojjjJI f_y£ w ta ■ "j II pjc-Jlj . iL-uaJI 1 1 ■■ |_g lulSHll ^Q*tl ■ 1—1 2 1 uVI jLpi.1 
(*1j^_>J1) tl)3^Jj' p_)J-*-uJ l_3jju 3j-u^ jLc c l-a_LC (Jj cL^_lS_>J1 4jr 5 La_>iJ (j-ti^ 

p 1— c VI j » *i 1 n U pJc-JLl ! JL>- 3j_u£ c ^ J i^ *— ■ ''j^-^W ^^tP* ^ J<3 ' a 

<j1_j^La Cj \j g. I j ~ 4_j_Laj CjIj_j-3 Cjj^-IJ jj (j5-*3 ' J-^-*-") 

rt lO * ' l3j"T*^ ^ * \ rtjC tl LLaJLa-" t nl ^aJj . ^ i i nil 

^1— *"j j__)-a_aaj O?""^ ^- a 3-?° (1)-* J-irl^ -i^-*-l ^J-^-*- 0 < — ) LJ3jj CjI_}Vj i Li£,j-a 

.JolII ^ aiuMI ^o-LoJI cnl j-^o. Jla 
» I ia_flj I ( _ ;r i (j n n i"i tl (jJ! i-jjJsVI sLo-LUaJl ^im i"ill jl_o^>JI p 1 *—_' 

jJal _aJI (Alpha-Centauri) ^gjj" i . » LilLi <-3j-*j <Lajia.La * .'jM 

p_>oj j»j>.V1 <J^>- La^_La jJJ-s (jLa_r»o L$_La t 1 a la * a Cj^Jj jj-* cLilj-a 
^j^aSLjj . 4_aj^La 4^Lt_u_a ijr l^. (^UjVI (J^>« JJ^J t^j^**i i t n La_u_u^j-J t^Jlj 
Lia (j-aj I i 1 n a i"i (jSLaj La Ojl J-a (jyl^. J^ljll lJ £ C^*-^' I j-* 

( _ ;r jt »l a 1 ntl ^^5c_JI pJajLAJ .^jVI ^^-utJJ ProximaLa 7 uji£j|j_l tl a 1 ill *L>. 
3jL_j^>.^ai1 1 1 1 11 a mi ^JiLa-lj .^^j?e_lII S^JuLLa fiL>.Jjj-a CjLaaia_La ijr 5 ^Lca^t 

nj;l jLusjijjijl Liu Ijijjijijjjl SL^j^^ LiLd ji^Vl (jjLill p^n-iJI La! 

(j^l p se Ml IjLA <Li (^j-i t^iJ-ll --j LaJlj . 4_ua_Ja «Lu_o (j^ ' "J 1 nio'v Jjlojj 
aj 'rill J-t-aLoll g I L^aAll cLa-IJa «Uj^IaJI «QL>.j ijr 3 cLu_u 75 w t a rt t 

<U CjJLs. Lxj i_3jjlj (jla 4j>.jLJI jLa-ojl pjaJjl IjUk jL^ ^Jj (_p3j^/l ^1 
^I"it"i 1 11 ' — II icj.^ J 2j S (_^<JI Sj-J^il oLajLtil aJJt (jV 4_uj/ 75 Jjlj VI 

l-blj ^jJI *j_UaJI j .^jjsiJJI (>j SJjL^JI cijLal 1 11 U jLil>.V 75 

tjjl" uij| <^>jJI cjLAJI LaJLi^: jlU'.t JL3 (jL^ 1980 ^Lc ^JSl pJt-iJI Ij-ik 
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4_t-aL>J1 «CujJaj 1 ^3 J-J-^* i ^l> j - uj ^ ' " ' (jr^ LjjIS J-a-«-S 

^ [lit jjjU! 

(jLSHI (jic Jlaj (j! L<j£_aJ Vj . I o (j Lu La-i3 jda (jLaJJIj (jLSLU (jl 

i3j-_j_L^ 4xj_luj t-d^tlLl r-j ' ga 1 1 J . ^ lAlj* ^jLajJI iJJ JI Ct-dljj (J I (JJ-S l_Lal_al 

4±j-u 75 SJlJLjJI diLal ,,A\j . 3j^.Lla ^^tlllj £jLa (jl£LU (jSLIj 

La I jj i 1 JL>. 3j ji ^jj-A <J^I jl 4_uajJa 
. 4_uoj^3 sLa-u L-aJi 30 (jr-A 5_jLiiII SjJca j^j-aj (J " a ."ill jj-tj 5_£> 1 i ullis 

( _ ;r 3 Liiajl Sjjjj-jJil «3l-j»» 4_Uj)jJL>. 3j^*-a i-jjJsij Lcjj^e-a (j-u 4^1 i uXlj 

«3 I -^» jj-a (jV! tflj-l 

(j j'a Sjuj-JI Quasars djljljl j^-JI i— . Ir ! ^1 c-<^5^ 6-° ' "U Lai 

J_a_3 Cul^ ^ o S ^_jJ1 La!j-j jj— • ^^^-^ ^— ^J^-° '"'^ J' 4_uLaJ 

j la *" dui l-^ij . 4_a-$-a 3_ia.JL>Jt! g-^-LgaJl «Lcj-*_u j < aaj tit-tje-i JL»_lI1 jj-a 

43jJlII jj-a j^s-VI i «jUtt jLlal Sj^Ij 4-3 1 i .ia ^Ir 3jl^>.jJ.I l i b 5j ) ■ ^ ^1 
jj-a ^j^>« (j^jla 4j-a jj-a £j^>« (j-aj La-ilj La^ LaIjj V duLS 

jl .4^15 8 IO=(4^Li / 8 I0) / 1 =(4jjLj /j» 8 1 0X3) 3) 
w I c 4-3 1 mil < j 1 u-SIb ■ La LutS <— _i 1 1 n-»JI \jJt (jy^J ,£ ^^ JL>^t!^' O -0 £ ^ a 

. ( j-aj-Jl J ' *^ «Lcj-i_oJ! 

LajL_L»_3 J_iLfl_L! (jj-^J «Qla^.^La V tilt_pe_i 4Jl_tiaJ1 ( j-a ^-A 4_uL\11 jj-a 

cLflji^JI j^Sj cLuojIs 4_ujj CjljLiLa <LuL«j Jjljj ^ jd! jljljSLI! ^1 j La I ' 
w I c ) . !Jlj>. <l -1 J a i4_u-u CjljLjia 4_uL«j (_Ll3 (jl^ La^ flj-i Lul ( _ ;r 3 <lilajJkl 

jJl^l (j-aj I j"'_'3j Litiajjj/! Sj^>J,! CjJLhILiI I aK' 1 ^ JL>J! tfJUk Cr^J 
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vZjLsL^o (^Jl jJaij LaJ-t£: jl jjj ^Ijljl jSLII _} J.C ^jLj3 (_^3 * *\) ^ 

(4_uj_u3 4_u_u CjIjLlLo fiL_u_<jj>. J^t-i (jy-^ -^j-^ 

SjjlJLa ^ Jjs! LyjJ .^>o ^JJ^' (j-II !^ 'rVit 4jj-u L-iJi 40 (^Jl (jL*.Lljo 

(Jlj^r 1 "II uJI Laj '---'I cLcju_u (j_a * lljUaVI Lu SL qJ (J-Aj iScLaj^_a 4_j_Laj 

j-a^t cLcj-i_uJ j-u_uj (j) La ^oj ijr 5 LLi SL gj 5frj-L*aJl «Lcj-<_u 4_i j-uilu J-JI 

^jjs C)l m* i n**(T1 ^1 ^o^-i 4_lojjJI (jl£L<_uaj d 2 la * a < — O-*- 0 C^j£ ^oJ 

4_*_uj J_a ^a jjjjjJL) j * i"iI1 ^JjaJa 1 iLluj dJJ JL) < " 1 j aj II La_ij-La i^j-uaLlI ^jj-aJI 

(jJ 4jJ <U IjJUa jJa LuUI (^3 <GjGL-ui iLlsLi j^-JI (jjjJaJI ^la ajj <Ljajlij 
(j-^aa ' a^LtoJI iJJ _5 dal Lxca i VI (^,-11 »^ i u-j d"l*( < ol ^jlj iljLj! ^ (jr -uj (jr ^ ^_Laj 

CjI j g| j < iijj-jJI 4_<j/jJ_II LgJLj S3 ( _ ;r l^. Ij j -r a ''ol _5-t 1 (2>C- 

.^oJLkJ! tfjlSLal J^j (jjl" mi tl Cjj^II 4 a < ul . JUJUlJ! Jal j i a IVI 

^LlufuJj-j * iLlSLl ^jLlIl^VI JL>. 4jr JI 1 it- ♦ a ui \l tjl^ 

j^JjVI tLLse-a-La I a-^aj ■ La i ■■ j a ^ n lr t_)Lj^ ajLlJI 
. njj J«.Lj/J . - I i a a 1 1 i _^S: sLij^SLil 3 i^i itJ-1,1 i nil 

i n t (j! »j liaJ I ^lj_al I c j_sLjiJ (jl I otlaj i I joJLkJI j J jj i n I 

«L>-^o_a ^^1^. C^t^ dJbl jJ^SJI LlljSLaJ (l>Jj * (J " rt '"'^1 »J ' ' uig^a 
L^tic (j flxi i— 3j i n'q =L>. jJLl I (jj-^ I J-J ^Jj • L#-»-a Cjj^Lj/ « J-iiaJI (j-a 

4^j-*_o ijr 3 Jl)J_>»j 4_uj^, »l j Mit «L>.^_a i _ ;r L^. JiaJ*.^-a dJLiLi t j-<jl i ' a ^" J 

Ijlij .*U Labial jii^l CiTyrii 3Jl^Vl a'j^i J&\ (jjbAjl jiLa I «Kj s,j-JaJI 

jLSLal j-LtaJI j a i aJI dJUS-al (jlSLa j j Laj '"«! Ltafll uJI (jl 

" ui il ^jJaj .i_aL^ j-iSLoj (jJ- 5 ^ r j T ^j-p^' ^ ciul^ £ *-'j-«- a 
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ijr _ULJ 1!}La : * rt (jjj-3 SJl^, (J-a£ (J I i ill (j I (j^Ls-l L)^ ctLa_u_uJ d l*i i nt 

. SjjLLoljlLa I o Q il ji Jl>.Ij (jl IjJls. <j-UjL>. (jl (Jj-2-l LoJ-t£. 

-a J La lo I _S LS^ t ^laLSj (j-a jlj . lLL&LjoLi sL>-!j J c_<£j I (_j-"l JJ i -"*' 

. ( j_ u _ajJ1 c_JL?ot i_3j^tj1 iJ? _(SLIj i^jLt-oj*. 1_Ajl?ej 4jjju- ijr l jJljj 1 ji£La 

LutLlK (jL^jwelu *L>-lj jdlj 5jjj(J! (jl jj i aJJ i'LuIj 3j_o CjJL>J! (jVI j^3 
JjjjJaJI jljILo! Lojalj O-il IjLa ~j l^JI <tcj_i^/ (jjs 'Lu^S ^-^J-*-"^ 

(_yjljJ dJ-iLa ii_djJa-i ■ Laa. «L«jL3 4jijlj-i j j i uj SjjjlIIj L^-ilc dJj_>«j| (_yjJI 

(j m a i"it1 »j 3_L> Lt_w a_) 
V (j-aj-J 4_ij_*JI 3jj_t-a C^J-S"^ ' " ^ ' ^ j L^aJI <Lcj-*_u (^jJI 
jj£LxJ J-Aj Si." 1 1 ir^ij JLSj ^J-*-" L?J-^ O' iJ^ 3 L - 3 > :t ^' LT^lP O^' (J-"W 
(jjs (jjix! (j^Ij (_gj-laj ^&>.J (jjs L«_o (j I ( _ ;r 3 jJa L2jJ I (jji t_!jH2j q } 4jjjlLIj ^ 
(_j-iljJ L«_Lu SjjjiJLi Kj i"ij I a I jJa-i^a I (^Lcl (ji ( _ ;r uSLx-i (_L*J Si-LljJaj £ L^>-J 
(j! S(_, ' " ' j 3 3jJ_i j^c-i £j-4^ cr^dj^ Jr 1 ^' ^cy" 1 ^ (Ji_5^>- <— Sj-sbj! L«jj Cj-i! 
(_j_3 (.iii .1 ijJLufcj .4^jJlxII ,_£Jlxjj ^^-itj Sj^Loj 2 jtj '^'a 3 1*1 i n^fl tfjbt 

jJLlI 4_jJjVI 4-LS-mVI 0J_& j_p-a (j-aj S(j1-jLJujl (_Ll3 I jj« JL>.| j_iSLflj ^ JLC 

. ^Ljj-loII Sjjj cjjl>. i^JL»JL] 4_u_uL_ut j_jSLaj S^Lcl jjjLlJujj! 

p *C "»o (jj-^^ tl^— 1 ^ J ^ ^ Q ^ * 1 ' * ^ iSj j j^ CjLcj-t^j j a i tJl (_^jJ d ^ La * 1 1 
S_jj_Laj (^yi I j 2 i ■■ 'j (juljJiJI aJJt (jjl" ui il • L$J JLlSjJI ^ » j m 4jL;U 

^jj o-iL^i) : LlLilij jt L^j-jtcJLo p i n-^J1 1 jjt ^1j_i_u L^3l!i 5_cj»i_uJLi j j i .m 

t _ r JLc j-iL^ p ' " > Jl^>- j-J «^j_tiaJl <Lcj_*_u tjr JI «Lcj-*_u ' ' ^" 

i j r jz «L_i_jj_S fiLcj-_i_u_i ^ d luJ 1 (j-* <^J-*-l*j t-ijy-LM £■ Ljj-LaJ 1 Jo* j_i , « L^-Lo 

jj-o ilLL 99 ,9 3JL1LJ1 uJI tjlj ^ju>i j'^^W '^^ 3x.>^ 

cLj^/ icG_Cj_i_u jj-* ^J-^ c '-*-ILj-I1 4-U-ajil &JUb (^_ir*o jjl 

Loj . 4_u ^SLl 1 <Lc j-i_ail JL>. Jl>. j_i } c_t^e_L3 LloLs-Lo L»Je-ui-L<3 LjlI 1 ^SLi 

2LaL_LbL L^jUjJj "Lcj-lm ij] J'^" {j\ ^-il=u • uj tiULb j-aVl j^SLj 
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. 4£j^eILo ^ Lea * a ijr ll CjLcj-i_u 
j-Ls^M _Sj_3*2_j ijr Il_>J! ^jj-SJl £_LLa_a ijr 5 1 1 ^**. * < 1^1^ tli^^JJJ^ 

J lis M Ij-iL^ ^^^LLajj-jJI i^^_u_u_ij-ill ^jLiVLa i3j-j_<u-t1 cLiajxjJLI 

. S s^CLuu. cl^u^] oh i.LiSJ! 

3jl3J_lU ^jj*_l!Lj * t>;r U1 t w <u-ul j i .itl 4jr a Jjt^ La jljx. ^ lr i^Lj-LtiJI 

La j a (J^£Ljj i,jj£LJ1 ^1 «U^L>. jj-a ^jSLcjj jLL^J edLlA (j_u_jJj 

jJ ^l_AJ_a t— 3 j > 4 LsE-LS&^ta 1 JLA tl)L£^ liilj • i^jJI Q Ulil 

^lll<.u.l3 i(j^£Ll! j^y^ ^L^-Il LulSLo ^jLtfuJ j-uCi-a (j-isLiw La ^(^j-ilj JL^>-^ 

fiLcj_i_u ^ j-i^l 4_Cj_<_u_i udj-j^_j_i 4_<_u Ij (j^/ Jq j-uJI Cjjj-ss ^-a-uiJ Lul 

fiLcj-j_u_j j-sLcaJ (j! ts", , V CjljjLLaJl ^ji Lo C^Sj J 2latXI tJ^J 
^ij^K-A (j-ojJ ^^-3 . j LeaJ 1 jj>. L>J 1 La La_i t ^ h ~>- a j uaJ 1 jj>> L>J 1 (2>^-I J 

-<d_u^>L>Jl 4-u-uill 1 4^J_i *LuiS Jj 
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(_g jJ! £jLi!l La-all j-^. (j ii n i"itl (j-o LILl^slj -j LaJ Ij . ^Ij-iJI [j J ta u V 

<L*_3j»3 i ii 1 ^ji Li_Aj— a I * " . * " (jL£ ^ o j g Lu SL qJ V * ^ g *** I iLua-dJ 

J ii"r I JL3j . 5 j i n «a Mill CjljLjc-iijVI ,j-a .j I U M I JlCjJI 3 j i n o uA\ £-iJI 
^ssLi. ■ la i --J ^I_jl3 ^ i"i**i 1 1 £ j-taJI ^jl 1 1 nfll 4jjJa_i jj flla La dtSj 

La^JI J^>Ly 

(j-Lal V i ^ r _LSLlj Ljj-jSLaj d^e-ua (^Jla 4_u_*_u_cJ1 Ja-j ***' i ^jt CiC.1 tail i J 4jj>J1 

4_uLj^SL1I ol Leaj ill (jLs ^j! -j-^ ^"'^ j-cuj jJtAl 1 , ,. * Lui 
<Lcj_*_uJ Ljj-Sj 3JjLa-4 5_cj»i_uj ^Ljt^ dJj^tlu «Cuj_>Jl j3j-u.q£L! 1 3j-^>.t i _ r s 

^3 L-Lt-u L-4-ij J « *' A 3 sell 1 1 Cj JjLi ^_)j^>o (J^Li 4_a j^. JUa ^j-* <— J Luj-tTu-tJ 1 

CjLiasLuJl c-cC-jIu-ujj i«L^jJi_i jl>. I mi (J^^_a ^^^Lu 4jj-la_b I Jii. Lo j^>'" 

j-j .>tt| 4X.J-LU jj- 0 J-f^' CjLcj-<_u_1 ^ufl-mJ| ( j- i ^ t -^* u - i l ^<i_5j->0 (_p3jLjL4J 

1!iUj S5Jt . Jll ^ju^ ^ ^UJl (j-o^JLi jiu tj! 1 nlr IjU (jSLIj .^UJI (j-oj>J1 

^^^Uj U l-ij^>. ^L»^ ^-JaJ 5 j i i alii ^1 S4_ulilJ1 ^ j!a^L£ 300 . aJ 

Lb J_il jj-* ^j-^ 4_<^5L>J1 4_u_*_u_J1 j . (^j-ifujJI ^-j qjaJ I (J-ol^ ALse-uij| jjj^C 
<Lc j—ullJ j « < '-tl *^jt-s" , ^UJI d *>j A , ,.tl < ^^j?e_(J1 ^jJI jJI j^jIj-Ls |^Jl>.J 
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09 SJI 



^jjz j-JlC t^j-^ 1 4JLjjJs3 Ji^LLa ^J*C i"i \ ^J~'"" ^ 4 *^ • * J 1 ^-^J- 1 -" J-^ ' 

. Ijui 

fiLcj-j_o c l_i3 tl)3^ ^ LjLSLa ^a-sLc. ^J3^>* J^--^ A" ^ jj . t 

LaJsj J_i 4_LjULll ^-3 jJLajL£ dll 300 ^1 2 ^ j ^ aJI (j-A Li£ ?J-LaJI 

J-J-a (j-jl " i^i il Lcj JL3j jj i aaj 4-oJSLi SjJiIjA! (Jjjj>JLi 4-lLc d jj i ii ill 
LjIj^j (J_aa- (j-o i_?J-^ IJ-JJ iilic.j_<j/ -il-Sj"^ La^-^- ("j^^tl jl u-wl » _i (jjj-*lll 

jjljj ijJdljj 3j^>.jJkl f. LuiVI (jla ^Lo^/I 3 ^JLi jJj I jlj . SjLU *Lui/VI 

. Iji^>- Lij>^ liJjJaj J 
w 2 ■"' a j j i 1 r-i 4_jj_jIj Sj_aLj ^1 * ( _ 3 -<Iu Jaj-Lta ij i_sLLaJil 3_jL$j (jr^ 

1 *l ^ I c jj-o^Ljl-lLI £ j-LaJI ^jLb C^jIj t t^lj-a J-ka-> 0^3 * 3j-iIoLui LiLaLal 

4_Cj_*_uj t l3|j»U ^e_i C^j-^-i liilj • Js^oju LoJut^, ci-^^H L- 0 ^-^- J-**^- 1 

j CjL>.JJS ^1 3jLc 4_OjJll J-;LC *Ij_*J»JI OtJO 1*1"* J^tJJ L^JJj/J 

dJbjj jljjjj i4^j_r»JI oLsoLj I laj Li^m .4_ujJkl 4jjjjiaJI 4jljI/^I (j-o 

d j 1 1 11 i tl (j^, 8j J I uqJ I (^j^/l 4_LtjiI 3j_pJ,lj i4_ujJlII Cilj j utl ojuk 

s-j^^ (jl JjLUI ,3*c.^/I ljr lxX\^ 4 j-jt ir^i ( _ ;r & sLi^sLiJI 
2^ iaj LaLtjl i.'i 1 njtj ^ xS-lSj. L^JSUj .<Lu-mlll liJb^jjs. (j-l^. JlajjlJ (j^S 
jj^Lflj dlljj .^jVI jjjJLi I 0 j 1 11 ^ laj 1 axil CjLlUsLjjJLj L^jLuI jjSL^jj 

.* JjL^tlll ^ya j»uSLII Ltiajl cbiJ^llLa *a\*UA ^jn^xu ^1 (Jx3 jj-a I J 0 ^a 

SjjLaJiLi !>Lil3 j La p CjIjjLLiJI ( _ ;p 3 Sji^>.jJkl ljL>- <l Laj ..'-^11 CjLcL^JLa 
(_f jj 4_LlSLII 3jl_jj_i ^La-uAi d -1 -1 1 a a Sjjj-JI CjL^,j i u Uj .4ILiliiII CjLcL^JI 
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C)l o j i n-»JI CIjjq jJaj cLojjJaJI 0J-$J d iv^ fl (*-t i«Lcj-*_o]1 SjLjj 
4_jjj_lJI tLjj-LoJI ( _ ;r 3 (Jjiil! J-aX. i^jj-u Li-iSLo! LLj jL#j>JI (jljJLaj i ii U 

j tali i ■■ ' V Lu! LxJJ d 0 ' " * " ' O" 1 * icj_<jJI . 4jjjjjti!l 

J « a ' (jl LjjG^.! LiST CjLcj_<j/ S^Lual yj-LkJI 4_cj_<j/ (j-o i—iljdaVI J_t£. 
i (jllaJL I jj-ajJIj j I U 1 1 (jlSLU Sjj^JLtl jajjtLoil (jlVrtl ( _ ;r jLjjji5 LjjLo- 

LojLi^. (jJjjJJ! jjlaIII ^ <_u i nil j-£t Ijukj i.ii ill 4^j^»JI t>d2xu4l 
(j^o jjjj LajLLcj .^jUJI JjjiILi (_P=jVl (^Ic- tiiSLjj^Tj dJjlajj^s! 

di-jUs J_i^j| <jl-JJ lLLLlj JU>.j j i ii Q .' ' " 0^-°>" e>"^ ^-^"J 

i-l!j_ax. ( _ ;r 3 Jljj ^ Oulj ijjliil J n i ii (ji^- Jj-a£. 3ji£. «Vj-fl> Jiil .j-^j^ 
( j_o ^5-1 ^ j-L^JI 4_Cj-j_u jj-* *W>^ ^Lcj-i-uj j a i "H . Lt-jj-aj JjjLj-uJI 

' ■ ga H d L £.j_uj £ys cLujJLJI CjLcj-*_oJI ^3 Jl^ ■ * (j_«jJI L) ' U-iJ * ^ U>JI j J ' u^l 

(jSL*j Jjfc (j^LIj • (jr^i *r" ft Jit <l u i iij Ljj-II j» jl2j 4j^jL>JI d j j i ii itl (jla 

igi II jLSLal a «J ''■■>i'-" (_gj-JI i_^>-J-U (jlitj-ujJ 4-ala.La <j^J (0-1 
j-j>. I jjJa Ltiajl dul^ (Jj tt 1 1 tue^ uj tl Cjj-jJ) j ^* < ajl 

j « i a j ^1 j i uj (jl^ (_g jJI 1^ Mii'^l^ jjjLi^jJ ^jt 3 i i .1 400 J jJa I jj'a (jiLc 

lj_jJa (jL^ jJ L<t^ t j j j ^ ^Lajjl (j^s (_p3jVI ^1 jJaJjj 4jjK i njUJI J^ljJI 
i I jja I '< a 1 1 (_gjj>JI jj IaJU I CjI j j»jjj/jJI Jjl (<u-uj J-SJ . LiLtA 

C^tlllj j<u-ujJI ( _ ;r 3 j-uSLII nt'i'°\\l Cjlj^cLaj CjLoLiJjtl <j-°J .^LSJIj 
cLuJlUj 4£^*\ i m II (j-Ujj/ JLl^JIj i w « jula II jjjLlIlj i Lj^.^Jjjj>J I J i^jj Cull I j 
lj^ t?~> ^-l-uj • ^jlj j IaJl ^1^**' i 4jt ^_u-aj ^IjIo^Li jj j^ ^Jj <U (jl^ 
j«J .j^aJj joJ L^-i-a Lj! (jSLIj iJ^lSLII jojcj>JLi £ L"Jjl ^jLxj j_u^sj pi talajej 

' tiijjtja Lil I JU t Jl>. (2)^-1 

. 2 tl 3_^aj^| (j 1 -"^^-^' City uij isl^jJI (j^s 3_JLc 3j>-jj (jlr Lojac 

j ■"■•<- jj-u-aL^JI ^jj-SJI £}\sz-ljj (jl^ 

nj^jj/ju^II (j^s Sx.L«j>. c ■ n m ^ Lajj^. 1939 ^Lc SJjLxjj Sjiiilj ojjl>. 
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J< 1S1 (^Lj i}LjUjj JjulII Ijufc ,jSLj pJ . 1939 2 J ' 4.ajj-~ima j -i all ^1 
4_j^i-J J_*_i d o j U 2J_A LaLaj CjJLaj ^^-11 ^Jaji 4_i£^a p j o LagJ 

^j-L^aj Lajj j -1 all i _ ;r II j a ■ uJ 1 ^jLi (j^>*jl 4_jjl^j>JI <J^t£. (1>^J * S J ^ 

. cLlLjX. 4_u_uJLlO> 4_uL£Lal La ^ u 
.^^j5e_Ll1 ^Jl jjjjLlI! JL>.G cH"^ (j-a-uA! 1 Cj Li_u3_t-£a3 ( j J?e - 1 J 
i a j^pajVl jjLi_) (_3^_*_o fiLuLtiiaJ! ^a-uiJI jj-a Lil ^jl jj 1 * 

^^j?o 4_i^^ p_i_uLi '"tJ^Jj'" £jL)" J "* 1 ' a Lo>Jl>.| •^5 J *-^I L^- 1 ^La*l 4jj^laJI 

^1 Jjj^jjJI jj* 3 ijii 1 ..II oj^J ^LgJJI <_3j^J! (j Li joi! (>!j^j>J!) ojijj' 

Cj1jL*_qj1 ^1 Jl^-**( i nl jjjjL-uI ijr^ '■**! 0 0 JL9 <( tJL5dJj' '* i Lt_Laj_oJ! OuL^ . ^ ^j?e_l1I 
(j-ajj C^p- (jj'- 3 JJ 1 'L*.^! (ji^. 4jjj-cJ! 4^&1<j/^Mj J_l#JI JjLlSJI 

. - I , a a 1 1 ( _ ;r 3 MjL4> Ljjjj L^j^cjs ^1 *C i"i a £jLuJL] jJa jjl (j-a Lc jLa-oj! 
i—Sjjj/ L^-cSLIj i4_uj/J_l^J! j IaJLlI 4^>.j (j-o L0L4-1 4_tLa£ UiiJj' g| ijii 1 nil jJljj 
3!U-JI j j q i<> =L>.ljJ LoSj i-giSLl 4-1^,1 » i'iVI CjLjLoIII 3j_u£ CjLlo^ 
ill La I 1 11 U 1 1 \ I " ^ Jr £ pJLj L^ia algal I La JL>.| (jl^. J^p <jJ 4-uLcajill 

d I xj- a « J I »> d i-ia.mll O-iL^ ,^^j?e_lII (j-o jl ( i^l ^SLII 4 « 1 ul-uJI 

j_Laj (_j-lJI 4_jJjjJI SjUkLtil Cr^ 5 " ^^L 1 ^-^! CjLiVjJI (_£J^ jJjiaj 

(jV j_u^ JL>. ^1 4J ' a 1 ujj (_gj-!t J- 0 ^' ' » I LtiaJ I 4jjjjJI «Laijj/VI j j x aj 
. SjjjjJI 4itLj/^LI i«Ll3 j^La! (jl ^j-i-iSLa-i i^l JLir" 1 nl J .'^>a? ^^aj 4JUa.mll tfJLfli 
<lji < ""Jl L!LiJU>. d "1 ♦ i >ij ^.JlJ 1 (ijjjj^JI mi a p j 0 uaj i-LILlAj 

^aJ (J^Lia jl j"f VI f_y£ ji.Lj . l_i^l^SLII jjlj jAjuAI 4uij[lajj-xl\ 

V la uuVI 4jjjJJI iLaLUJI cTjI Laje " (j^s 4jJLl3 j^'j LiLal jj^l 

I j j I r- Jj , ^« >, 1 1 cLflib J-^JJJ (j^J lSJJJ J- 0 - 5 ^J^LcLia {_yl\ (_^i>- liilaj 
<Lc^ i n \ j a 1 11 ((jjjj^JI ^LiJdj "tj^Jj''* (l)^- 4 - 1 ^ .3_ajLoI1 4ljJLaJI aoJajJI 
^Jj 4_L>.j-II i-illj-jt ♦**( i n**( 1 11 r*J ' gall <^Cj->-u i ^Jll ijr 3 -"-^ 4\jjl i n a 
^j_a ^1 4_ujj 43 4_lj^u3 4_uj/ 3 ,4 L_Lc J_jlj_) ^jJI ( 'L$J^**' ' f ' "LaJI » 

» «Lcj-mj IjJqI i 11" ^jt , ,.tl j^gL^J ( 2>^- 4 - 1 • l)I 1 " j ^l j- 0 -^ ' a ' * 

.jj^j-JI ^JLaj 3j-fl>Lli jj-* SjLoHjjiVI LtSLa-a ^jj^aJ JL>. 4jr J| tJall fiLcj-m jj-* 
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3_i JljlILo 1 * a • ■• «(j_ujJl j\ «(j_5dJL9^ aI JtseTtu*! ^j^-*- 1 L- 4 - 1 ^ 'J-*"^ ^cy 4 "" 

\ \\ A ^ t J-^-T *— Cr^i (J J ^ ' ^ ' (j - * tJL^- 1 ^ Je - 1 cJW^*^ 

f 1 Lea all Jj^LujjO Ju4-^— 1 (j! cL»_a <— )Li_*_u ^o-ltJ (jL_uJ^M (Jji_>J 

3_LaL«J! 

. !jL>- J-fJ^ o^4i 
i^j^lJJI Sj iViiU jljll i-3jii (R.W.Bussard) jjLj/^j 

ui c 3jU>.!j 3j j i^J-<-u (j-t-g-tJ I e. I i a a 1 1 ( _ ;r 3 J^J-JJ ^ (1>^J ' 

»j ■ a II cLcj-i_u ^j-a «Lljj-3 CjIx.j-*_o ijr II fiLLiAu_aJ1 < aj LaJU£,j . Cj!jH_a^i_jSLI1 
^ i j a uiJI (jla 'LlS^ pJ IJjj • I ' J ' *JJ-aJI 4^.j_u jjjO 

.4j!l>JI 3jjjSLII 5j>ji/Vl ojl^j (^JS S_lUj«J 
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Cjlj jJ! (Jjlj>J I jl>. ^ , *« ^JJL>. ^1 < til £_o 4_Lloj_oJ! jj- 0 Lo 4^1 ' M a 

. 4_j_jLiiaji]1 4_Lloj_oJ1 ^ljj>.t jjLi_u j^)^ I^H*- 1 ^ 43jJlU ^\ i_Sj^e_u Mill 
l_Lfl> (j-se_l .(_psjVl w I C L^J J-iiLa j<sJ jLtjl CjI j <4jj/J-Lfl> (__,-fl> OJLfliJ 

. 3j-jJLt-a ^Jl (J_}L*J Lc L$_Lo Jl>.1 ^11 ^?ej>. £-Lu CjL^jL»_a J^tlLl 

, Uj ^ , ,, 3JL>. |_£ | j| L<j^jj>. (_Lt^*j i_g jJI 1 1 j"". 1 '^ * *_9^ i *-4-*- a 

Jj V (JjIj^I Lijl JL>. I J-_H^>-!I o' I " If i"i (j-a LUaJLm La I jlj . g-jl i iuj 

J jjiajj jii^La ji^i jl jjj Lila j a 1 ■■ 2x.j_<j/ (jLa dUj I jUq jls I jjj^j (jl 
(jlII 3_u jL>JI Sjja 4j jjjiU (_gaJI ^jl i n't! I jut i_3jjuj 3_uL\II ^ jLLo? 10 

(j^e-lj .(_psj^/l 4-ujL>- (__,JI j- 0 ^ £ <— ^J-^^W O^J^' ^la-m (_j-tl Lj_uia 

«Lul j^yfl 1 l-jjjju Lij^/ jl>.Ij» j-Lu (_yj.II cjLcjI i n" It ^LujVLi j * i"i i 

^JUs-lj J JUlxj ^jl i ii (jl Lg-lSLaJ <LiSI usjj 4Jij_a (^ LiJL>-j Ijlj . Li^-aj 

(_£<)J3 (ji_i (_gjl i ii " II (jLa d a j a — II <j-3j • LoLcj (j»j iU ■ La i uj (^ (jj'C i i n'q 

d o < ii j_fl> i ii "a d . '--.'a 4_i£j_o ^fl L$J j » i"i i i u (__ r IiJ I (_£jJLJIj 4_u jL>JI 

1 jl j . (jja-V (jjl" ui )l La>JL>-jI (__rjJI 3-aL«JI d j 1 1 ii ill 4jjJaj 4 i ih'ij 
r I i ea a 1 1 (__,-3 SJljsJj dim J-«-i jJL-u-u LuLs ^ JL>.lj jJLxIl Li£.jLcaj j n" i »l 

, j cb2.j -1 _o fiLuj-3 «Lcj-*_o 

.Li /f£ 5 IOX3= (Li 7 IOX3 )IO(Li 0,01) 

J_La_u (_3 ^_*_u j-1 1 (J LllJ Ljj i f. j tJaJ 1 «Lcj-i_u d_uj_S «Lc j-*_oJ 1 (j ^Su-m 
L^J (J_u_^_lL cLuLl^usJI cQjljJI i>J^J * ujJLlI c_3Jl^J1 . 1 Jl>. j-l-iS" Jl>. ^yJI 

J J-1 1 ^2)^-4-1 * -ij Lj>^ J 0- ? 0 ^ q ' " ^ J -4 ^ 3 *— 5 1 J-t-t-" Cllu J-t-U ( i£^1 

3_}^>.j_U cj Lc L_oJ Li U±u> cjI j_u_u 8 ^t-i ^-L"- 1 o-*^ 1 jla ijr I! 

2 I J^-L>. 3j^?e-o j^j-a ij^-^ ^ (l)^- 4 - 1 ^ utii all (yuz ij^- 
(jL^ ^-i-LaJL)j . 4_u_u 28 J^l^- 1 JLuajj Jul aj^a tjr 5 3 I <1cj_<ij>JJ i4_u_u 

30 ^1 ^ 1 C jJl jj-^j-Jl (j^SLn-o 3j^>JU j^j-a j^jJI 4_u_u 2 I 
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(j-aj t LuLs JLt-oi (j-a "-^ > " ' "-^ ^J- 1 (1)-^ ' * *^ Cr^i *" La J_t£,j • 4_u_u L_aJi 

jjjo. ijj^I L&l3 5lc.j_.JI Jj^jj (jlJI i>j-a (jLa SloJijII 4-o.LLtl 

(J_a_>- ' A"tVI * (_--o* 1— Li ^ a i n" i__3oj-u »j-Lk]| «Lcj-i_u (j_a 4jj uu II d 1 <^->Li]1 

CjljLlLa JULJ JlOJLJ L_Sau-uJ d Lid I till (j-aj (j-* ^-Lt-U 56 (J^L>. 1_£\JJJl11 (jalCJI 

*L>.^LU I J *s i» j . 4_L<_a (j ii n I i se aj a LLaj (_p=j^M J_x-Lt (j^ i i ntl 

i-iljl i ta — 1 I Jjl—LLo ( _ ;r _5 (ja_£JI J-iljo d j i i ii ill 2jj Iklll i. 1 1 io. tLul LtaiLlI 
dJLL* (ji jjlu Vj .2_b-j_tl ^ (j^jjtju (jjjJI diiJjV JoJLa (j£Jj iSjiJl211.I 

( j_a £j_j_u| i n t (jloj^M w I C Ij 2 1 (jJjJ! 4jr ll dlLaj U 11 (JL_ujV 4-ojj-L 

. c j * 1 1 ^ *~ j i -. 

' allscJ Lx-ij 4jr LicLtiajJI _}jL_uo-i i__Jj-*_aj ijjjj^JI jLi^j 'OJ^Jj' pj"^ ' L)! 
La Laa_l 1 j • . i . .. iJ? jJI ^a_*_L!l (j^-l «d_aL»J1 cLlLlAJI 4-uLci-uiJI CjL_Cj_U (jc 
. 4_JL»JI d „"j ' <JS3^ J-SjlJ I JjLuiJ (jx. jJjLja-J ^iLx-i O-iti-l La jl J ? o i 
La Laaj j»a-*-Ltl ^1 j-Sl i n i i » Lul (j-Lil (jr 1 ^ ' LLm-ajl J-ajj p-I l->l 
^_*_Ltl i_-->l j£> (jLs i Ljl_> ^ i ii n i"itl LLaLti-i t^-^l ^ ' a ui&J La JuLcj . J 1 1 

. LujJu (_3ojj/ (_£j_>.VI 
. jj>.VL La_fl> JL>.| (ji La -"j rt (j_ajJI (_r^ J " 1 "^J g ^ . >. Atl j A , ,.tl 
(J-4-aH-uiJLI ^^^jJI «Lcj-j_uj j a ■ ..II * VI p ^ LgaAll cLcj-i_uj j^l i n t (j\ *^^l^". . .. < 
^jU", , .. i Jjtj Stfj^iijj (jjJaUl ^1 Sj^ojlII . .. i Jjt S^^^UsUI I jLa tj&lj 

jJsLlmj Lul S jjjLl!l <—u£ oj£jj Lax. i ^ I". ^- ^ J'C ."i t j j i n") ill jl>.^/I (_Lt-9o (jl 

i^ntl sLv^m (j-Sj ^JJ JLs.lj J Jjlajj Lul J J j?" i ii U » U JJ 

(jSLIj J,'^~ '"II (^1 5x.j-<jiJ jiLcaj ^1 Lu£Laj 4 j 1 1 ii itl 4jjJilII <_ i i n~>- fl j a 'A I 
^j^J p_Aj ^Jj"r"i i n a ^^j-UaLtl 4jr I| j»aj_aJ1 ^jl ^jj jJ£L*_l ^^f^ Lj-iAJ I jj-a j-jiiSLII 
^j^aSLj jj-^ i (J-°>^^ ijr^ *^J3-^^ Cr^i J " ' ' " I jL^>- dLjJ (1)L^ ^aJ (jy^>. 4jI 

^1 Cjj^Lu/ .i_3^Lo-l CjJLaj (jl 4-lSLaj ^(j^ i^l (Jj«-flJ (jl (jrLc IjjLa 
JlJ(_j (_gjJI J-a^l CjJlJj H I j SlL (jl (jjs tiJLlj liLal C^Jllaj (^^jJaLil 

4_LflliJLa ^JiX, (jLiij-JI jlj-C. (_j-L^.J • ^Ll3 ljlaj».jjs dell CjjsJ La I . a 3 1 '"' 

JL>>j i4j^sL>JI 4-u i ii ill (j^lj^JI (jL-^ (jiLalllj i2 (<t3j-LI ( _ ;T Jt : u^lII jJL>JI 
^1 **(i**(( .iVI (jV 2 j S ta i 1 1 4-aJ-2ll ^JiJO 4_l3 puj (jiLoj jjk ^^LSLII I jjt q] 

» 1 d 3C ' " J 1 ) ^(- 1 (1 
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jjaj pj II 1, j \ l"j L^jSj-tJ C?~^ ' " 0 ^ ' "**' Q lI*^ 1 ^OJLjJL>. 

J^'j C^J-^T 1 ^-L^be-a jLtjl <_lj (j-aj-^ Qa^-J La^JJ - I Jj** O—l 

^jt tali ' ■■" L_Lit ^po^tallj .i_La_^£ Lj * n JL>-lj JLsu 4_<_ujLa_aj ^j^-a ^S— _a Lut 
i j<s_c^ ^W^'j-^' 3-5-111 lLIcUSLi £j_uJ_j ^ < o L1 1 (__!! .Sa_j 

J i ii 1 i ii " i 3£j->JI C— — U— I ^j^^**! i ii JjJl~£j .(JL\1I (J-ij t n (jj^Lc (j-u^a-LaaJ^a— 
(j-a <__*ljj p j j a I (j- 0 tjl— ' '(_5-lLjJL>_3 ' £ ^! J ^^Jl— " — -il-i^-^L! ' algae a J 

,_jIj_>-}L! Jj-iaJI j-jLj1I1 1 <>c. 1 3^>jy <>! <_r!->JI (j-°>" er 3 <j-l-" 

(j_> itfjj i^-i" O^*-*? Jd^r 1 j^dj - ' O^— I— 5-a-a pL5 j ii i nil (jjs 1' I J-A <j' 

.jjs-Lj jl La ^—L—aj Jl>> j t n 

Jj-ajLj 4£Lj I mi" a Ja^a-o- jj^s SjuL— a 3^ajj £jja «LlLc1 t—ojQj ^ljjLjJI ^jl 

— « ■ 1 1 jj_ I j ___| I j 1 1 — — L-ta-LaJ 3j 'I i -«"alj 3_l3L2j^ 4g_.La_»-l JJoB Jl'ca-> 
(jSLaj V _Allj 3 j i<ij-JI *j j« — jl-Jo-^/l (j-a w i -JeJ V JJlC 3-a__ .jls-VI 
(jiaju (jS—J • ^-xl! SJljjlj — j LlILc 4J Qa5_ j\j a" i nL (jj—J—j i L^J j j Till 
(jl (jSLaj J_|__ ( __3 ji SjLs- _jLal__La ^—3 II _jlj_>-VI 0JLfl> 

cjIj-jJuJI L#j— ^* - qj ^jt (2)5-4-1 cjVL>. t_dl_Lfl> tj^a5jj jlsj . ^tjjllll ^j^tx 
i^ujLUI cjjl>JI ! j-fli _ul'ol LaJ5j . Lu i u t ^ a^aU cjMj-uj iLsL^u oj 4JLwjJI 

. J^Jal j i r^ij (j-aj-I! 3jl3|j ^Ijj (jV OjjjIj jljlj! 

^ J5 «LLa j_uSLI! i_a.il in t (j^e-ij • l$J <3T ° cr 5 " ilH- ' (Jl~ ~ " o-"jLh!^ ol 
'-. 1 .' 1 "JJ lSJ-— •-'L 1 Lij— »l 1 . 'j ' (jl 'i— — >JI — »J i lj_L_ V! V (2>5Jj 

L_J 1 (j—jjjj! j ,i~.l'ajjj \ ^< K ilj a i ^j^.t I 1 1 

!j__La 4j i— iL— — II (_L_5cj (_j_ij_1! IjLfli (j^/j .Jl uJLl LL— — a Sj__<ll —jLjVoD 
Jjfc.! (jjs <L>.Lo- (j— — >• J i (^-a^oll— II ^_a LoJ— L»3 1 cJLajjj J-*-^ 1^>^ 
~j o ta «L)jJ j^—Li pJ ^aJ i ^ a 111 se a < < I ^ cLl— C— iL5 1 ^oJj .^l_t_Lll 
;_g 'I i ^"aVI jL_u_JI — jljl i n a i."i — — j-l LxjjJLa iSjLa—ll —jLjVoII I i im'ij — ^ j i — J 

3jjjJJI 3arl i u"l j-l^j iSjjLUI 4j1__I t_jj_>Jlj _jLLu^_JI ^l^_.i (__a j_u_JI 

i^c^a j-;t_ »^ mi ^o— i (j—jij-LaJI (2>5-l_i * J-^-*-^ ^-1 5 p-I—t-JI J ■ all i a tj— > l^-OJ 

.3-JI 
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£_ls! jis (j-oj-II ^ ! jjLc j^L<j/ (_g jJ! LlL>.j <ji <_>i=j_Liij JjLsI! ^^iaj 

n jug i ijjIjjI j.jJLaj t. « i n~». 4j!j 4JilaL>. ( jjj^j_a^J^ Lls!jJL>. (jt jvLulj-il 4£LU1 
. Ijtjl I j i hT ^jJI (jj<jj_ajJj^ J i aj (ji^ i-LajaJ (Eratosthenes) 

5bs-}UI ^ djl m i .iT-'tLa . JjJLaJI («JL«JI (^JJ I j 1 1 ajj i jj-ic SjLc Juu <-Jjj.il 

CjJLs- jJ g-j La 1 1 Jj .ji-Lj jl J's i"i_i Ij n"->. !j— ol I 500 j»L«JI ^e-i (^-3 L£j_Lal 
(jjj^jjsjjj^ 3 JUU J I Lu^Jj^iUVj jl i l_LiAjJj£ I j-i SJjJ) ^ j-JI CjJL>.j U dUj 
j»L«JI jl i ii U (j-SLIj • 4-jJ?j_j_a^/l jj! ( _ ;r 3 Lu^aJaST 4-«_oL>. j I i jjL&jI ( _ ;r 3 
J j S"i i ii 11 ij^S JjJ-i (jt^J -J^^i J-O*-* L5' OJ j ^ ' " ^ ' u".'-' " ji)^^ 
<j_a JlJ-C: ,Jj>.JJLj (jl (j-ojJ! ^ jjaLcul! I jut ^yk: (jL£ (j-*^ 

. ^ljjLlJI ^ j i hi (jlj 4^ j_i SLoHlLI 

i La a Ju>.j_) (jH-II ^Jl^ajtJI dJJj i ^ uuS[ j jji £-ilj-!l JLjjJI (j_o £_aj 4jl 
(jl ^e-jj I'll (jJ^-flJJ i^cjjLlI! JjiC 4jJ| ptjc>\ (jl LgJ LujLjjj ^jtVi i ii l 
4 I I C a. 

(jjjjJaj jl (jjlajvLsl (JiLa 4_u5_A^/1 ^JlILi (^^sL^tjIot 4_i^ j (J^t 
O-lSj sLaJLil! (j1_ujjVI (jjjX.J^U djoUll J-JLajJ! q\ ^1 Cj JLyj i u q\£ I j)Laj 

(j < j j U j_al ^Jij j<tl (jL) dJI jul JLjI i ntl JiLSIcVI I <ij i ii I alijt a 

jj CjJLjtj i ii q\£ IjLoj S^iLaJj j«J =LLuu 2500 (J-J-3 i La i "j"^ I (jiajj^/l jjtJI 
4_lSLl-iISLiII CjLii2Hl!j (j^XI j»!j_L>.!j 4 T ujjjtjJI sLijjJaJLi jai«J! ^jLj 

I Jut (jl ^2 Ltiajl ! jLaj <L^Lu^aJI SjjiJI . .. ( _ 3 jJ! 4_Luu ( _ ;r il^/l Sj_t3 Jl^ia 

jja Li^ Ujj Lu! LiLo-I j£Lal S^UJI jjjlSiJI jljjl>J! ^jiLil! c-jjImVl 
OtjL£ Ljujj .(jjsjJ! (jjs Lij_S (j-j^ ui r jl (j^_)-3 ui r j-Jj-i (jl I i»tVi i nl 
Cjj_jJ| CjljLjolj J i 111 i_iJl (J-J-3 '"• 5_2j>iJ JL9 ^ Mii'qlj) jjjljjjj i "«l «l j . ..1 
Lc_ij Jl!^j i n (jl^ La (JjJLlJI ^gJLjlII 1 JLA (JiLo ^£ . «Lu_o 4^1 g i n <a^> (j-il"i mi >j 
Jl>- . (jVI ( _ ;r A Lac i.'irih-^l JL9 5>ji^ *Lui' iJUjL^j (jjl'i ui ilj ^ ui i'^l J) 

I j * " JL>-!jJ VI (jSLxJ 4j_o-lU Lj^LiJI ^jrU^La CjLla (_g J-La <_3jL3 JST (^ 
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|J^j>.^j3 l_Lo Jl>.1 tl)L^ U. «Lu-u 2500 (J-J-S i_£i]lbt_o (JSLjUiJ C_)JL>. Ij-jjLju-d ULllL 

I "_La_i_u Cj_iLSLIj . ^jJe—iJl (^jVI Lt35L>.j_] LjJLc. aj *~ i- 1 . , U 

Tail) "l J I iljLjj IjjjjJJJ-Uj/J JjLjjJ fO^JJ l(_gj|JJ 1 1 II Lill ^1 <Uc^t tali i uVI 

(jij ^jjSLI! j A , „tt jJJaLj/l oulSLIj iJjjJa <j-°j ^J-il-c jls (Ceti 
.5Jj_aHI j-j-c. i_al mi's" i .iVl (j-ixu I j j' a Lxj (j^j^/l jIjla LJL"*- (j 
T " 1 " liLH^' ^i)^-*-*^ (j-fl-ui-!!j 'yj^j 3-L^-»lJ Sjijd! t_jl^jJ! 

LjjJ"u .cliLibSLII j j^_ajJLi kstLj ■ '• ^yLuil\ aJJt dul^jj . s I L^aAll 

tA-L^j&Ill i ni l (J5ljl L>.| a, w ^ ^0 **J I j '"-^ w u 

c_t£^^ jj-a jj^jjj^j-lj j <i t '< 11 fiL_Lj_ia_uJl » fiLjJLlll 3_)Li£LJl cLLa <Lij»*L« ^l^j 

(j^e-ti • l-Laji J*** uU «Lui/Vl CjjLji JLlS LlILkJ ^^ylajJl JaiJI Lol 

i Lu^j^ 1 _\_t_>- jj_a^l Lujj Jl^ I A ,*:,"< 4]^ i"itl al t^N ill ^ j ' aJ 

jj < ; i ,ij .^j^tJJI (jJJ t_jLajdJ SuiZlJI 5L3jj>Ilj ijjIjJllj 'SjIjVI lAlg-Li-u 
( _ ;r lJI S-u^jSLlI 2 ^t^WI ^jj^ Sj_u£ cjLal i ..a (j^ij SJsjlj I ; . ^. -» A" jjl 
. jl>. i"i i duic jj>.^1 I g < ^* * i (jr^! Lj-*Liaj 1 j > 4 1 1*11 1 

^j^a 1 ** \1 A ^ ij L-ljI—Ll^Lo ^la^j i i-ill jut .jjijj-^-" iS^ L -^J- 3U t — 

. fiLu^-tiill CjI j i i nil S^Lx^a ^1** uj \\j jJjLj^jJj 'J ' "J '"'"j^ " ' "Jjb (J- 41 ^^ ^ Lljl 
lj_A (jl JJ-iJ (1>^J Sjj3>_jJLl 4_u^jSL1I «L»IajVI JJi^. (jjs (jjJi^LLo I i i nl 
Jj i<- i i asej& JL>.lj j»LIaj JL>. V j_ZuLJLl Ljjl^>. ( _ ;r 3 . 1 Jl>. j_u^ JJlkJ! 

Jjill (j£LxJ J-j'jJ 3_a^Ia_La I Q '< a J^Jj O^-^'jj'j (J^jj t^j" uiXI : Cr J * <iL Vj' 

cijLal i ii Uj LajU^V 3 jj i nitl ^^stuJI jLlcVLi LijL>.! lil-<Luiij L^jl L^i^ 
7Ti i ill (jLa 1 . (j no ."ill (J^>- 3jj1 jJI i_<^l jSL!I-jLj^^/1 ejjt 4ii^>Lill 
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(jlOjJI 9 ijl&oJI J ft in 1 1 



fiLl jij JlJLjI ^3->»J 4_ii^S 4_loL>. (^^J-C -ij-iic (J I jJa « 3_aLj 4£jj>.» _i JiJJlJ 

(jLa ^LlILij . jl "ijtl i_*£o£L!l Lajj^. ^ < II cjjlxjj .(ji_a_<JI 

» )jj9| tjjj ^a^ilLo Jaj>. ijr II p^**' ' ■■ rt ' 1^^ jj-o V^tlLa » i^Ja-Lcaj i_Sa-i-u ^sj?e_(J1 

jc->*J ^a_& 4_ljjL>JI * )lj-La_ual f^y-S 4JLjjJaJl ^ jlf J^xLaJ (j! j^)^- 4 - 1 j*-? 0 

(jlj 3Jjl_ijJkl QJlSjJU CjIj-uQJI (jlj . LuJI J>j-a-Lo t_ij-^l (_£ -^jLj-i 

^j" J **''"'**' ^ 1 (_J-*- :> * J '— ^ ^_*_u L$J^**' '< i " Lil I J^a * rt (jy^ ^j^^-J 1 3-*-^ ^ 0 
jjLa i JjLjjj (0-><J <b-mlllj ij^-j ' L -^ U«-^3 4JjSL!I j j ■ ae ,_jalj-a i_i£j£ 
La ^_us^aJ 4jj-tgj?e_a CjL>.ljl j^)^ t j" 1 ^**'^" i I J * ' ga rt O^-* (jl JLj 2 tJl^E_JI 

JL^J .(j-ojJI (j-a SjHi! t—lj'C i ii I" It sLUsjjla «Li£|j^.jj^3 CjL>.^J 

I n it^L^ (j^J -^J^J-^ f^? 0 iJ,^*" (j!>ijLx-« (jl (_gjj>.| 

(liJLiiJI J-ij^ (jj-lLS i_4J>-j^-l >■"' i i n~>.) CjljljLa ( _ ;r L. i-dj^tlj tSj~ "A I 
Ja >J I »^ i n I ^jljJLu cJ^ ui_£LdlJI ci^jj ^(J^?**' u*Xi ^ ^ 1 (jr^! N 

4_ijj_IaJI I j y*» L^j j» ^*-iJI s-^' jSUI ' I i_$j^>- 1 (jj-k 3 Ji^ 2 ^ y^ 5 " 

^aj se l II jj-^- J N l LtaJI ^ ui ♦ U <>.TI ^ ^ 1 * , ^ \ ^J*C i I c_t^t^e_] jj^-ll 

L_SjJaJI ^1 Jl?-**( < nLi jl 4 ijy jLUajiJI » ) j*C i ajgJl ^Lal O^J^ 4_LsL_u^aJ dJJ!ij 

I j a se rt c_*£^aSLII jj-uSLn-UI (JaJI ^Jlaj V ^^jJLllLij >j J q ^ 1 1 p 1 1 1 

4_]^>. I (jr^ J ' iQJe * L)' t— 4_ajl_illl 4jLiiilII ^j^*H jjy^J jjl_>Jll ^j?e_l1I ^ij-li 
.3j_u^ 4ialj^s S-^'j^ liliaj LuJI t_jj^Vl 4HI j»>?i-iJI i^f Lll JJjsj 2 n , ,,L>. 
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Jjiiaj J*C d j ir-ij-aJI 3_jjI_JlJ!j 4jjL*JI ^a-iill £ya JAC (jc *!j-a->J! 

«Lui/l ( _ ;r & 4_u£jSLI! '"«! ajJaJLtl (jl 3j_lLU 4jjJilI! CjLj/Ij jJ! CjIj . <o!i 

j^laj S.jjJ^a.u.aSLl 1 CjUejVI (j-a 4c jAJ*-a Cjj-j-ii.1 JLSj .Cj!j_>JL! ( _ ;r 3 ^-^^ 
ijr II t^-iJ-J 4j1 ' Sua * (_£J-!1 ^^-^ Lh* j^-*-^ (1)-* ' " rt ' ajSLj a ^ysjk 

(JuSLI! (jl (_^j_SJ! ( _ ;r i cjLiiSLlII (^Jji J-"-*- 1 (j-a j « < <•> 

j> J La i aj La JLtcj . L^-Lu j)L>- 3 jJL (j\j>.j|j JLj^JI jLc 1 o J ' " iCjIjLiJ! i_jJl»iJ 
jl * , aa^jj 1 / 1 ^l«-» -«j**.j^./ 1 Ctl ^_aLlj-s jL3 j^jj>.^Li 1 a frl JL>.1 jL£^e-La (jL*"J-£ 
^jLli!! J-a-U3j . 4JLjiaJI 0 Jl^j jLJlJIj jLiJI i 'I i uj (j-^*- £ LjJ-«-»JI J i"i i h"j 
I j","al , ,. |_ , , jLJLllj jLill <13Lj£ £u>^ (jlr 3 i^iL>.j i4_lIj^/! uill (jlr 

4_J j^" I Jaj^jlu (j-a 3-<^Je-a ^ la i til ^oj (jSLat U^_9 ' ^ (j - * 

(2) - - . » 

4_ujJLJ1 £j1 ^jJI L$-La I '"I rtjT^ 't 4jjLa_a 4_u^a£ d o la M *j ui£ ^ :tJ ^-^^ 

j«J=-tJI ( <i:: ?- :>, ^' *>f^ S-^' -3^ _P ^ J ' *— ^ ' ' - s J L: *- a (J^ 

I f i l_aj>o ^_j_t-a_i£ jLulIIj ! Jl^. £-&sc-i ^j?e_>J1 c-t^o^ 

(jSLIj idJJj (j-a J^Qil Ij^-a C^SjJt Jljj .^Jjj-a ^^jjuso j»Ltaj 

i3j_>J,! ^L>-jl I a uijSu i ■■ 4;u£jSLI! ' " « I "j lalX I (j-o ^Jijlj 4 lj*s (jl JJ-JJ 
tfJLA Jfla (j-o 'Lj-ILc CjljJjILi CjLiiu ^^=_Ll! ^J'J Cr^ O^-^fJ 

■ l^I i*;i<~ii nVI j laj ~ 
I (j '< a (Jjls JJLC J i .ij L^jl ui a j«J! ^J(JI iJJLA (j-a (jJ 

I (g I a j_uSLIl Q^'s j i iij . LljI JLc L^jlg. I jjSLi La-Lu tSlgjell Lu^vLaj i LaLuiax 

d Juils- O I ajja-La ^LJ jLa^I Sjlcj 'jL^- 1 »l a u'tl (j^j a i". 3jLc dJLLt 

jLa^^/1 ^* 1 (j^ < s**( < •J J> *^ ijr^i (3^' cS^"* 0 °J ^ (3^^J^^ 
JU" , ,,j . I j A , ^« i LJaJLa jiLa-uJI (^yi LJLc ^aij <_3ajj/ L^j£j^ (ji JLs- ! JL>- 
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4_l1«J! Lgi£ CjIjI o i nil oAj " ("J (*-> La-^o La ^JJ <_y3 lS- 5 ^ 

La_lJ ' ^J*' - ^ J-*-*-^ I J 0 -? 0 ^LlA O^^J ' " '^J-*-^ J 3jL_JJLaJ1 ^ ^J?E_(J1 Cj Lco_aJ?E-a_l 

1 1 La 5 '■» *C 1 11 I'll 4iaLu/aj J^S *4> : ? , -''' (j 1 -*-^ * -^^^ 

j>j_a, i_al mi^* < 11I ^-till (ju SlaLtll Jiill JjLj/j JjU , U V ^\ refill 

. 4_a_LLajLll 4jLJL1I * )jj 3j^-t«a (j-* 5 yii-LaJI ^ 2 La * 1 1 

j«JI ^jlILs . I j Lu La_i3 4l>.l jda Uxm> (jLajJIj (jl£UI I jjs 

' S * \\ i ^jjjLS-i ^jl i n ^Vl j i** jJoj ijjjjLJl (jLji L^jLji i^^E-Jlj 

^j^=_iJI 3_ijl_2AL>j cjIj-U ^Lla-s tiilj (j-o J>Lal (j 11 1 i"itl 

(jja Lgi£ LgjLo* (jlijju JljljJI 4j>jj_<j/ 4-uI/^Lia djLiLs jj QoSLi La 4jjI/I £jxj}& 

j LLaJ jLdLjJ LaLa-l 4^jL-eILa (JJ^ 4la-«J jjjuJI Sjlp a 4j_j_jioJI 

^jLs p a i II j La * ^ j s»j (j^° Lai . La 1 *m mi (Jjuaj L$ja^ tjr ll SjLiol I J *^ 
5j-J-La-SJI CjL_LjL£JI CjljLjJLa jj-a Jl>.Ijj 4_1_ujId 4_Ua_aj j^j ui ill (__>jLCJI 
3jljl_J i JLlJL>Jlj CjLSLlLu_oJI (j-* ^t-La 1 ^jyi^. j_>-3 J-aJu JjjL-tJ ^^y^-II j-aJlJI 

.4_U^C ^1 SjiJJLJJ I jaJL<iJI Jl>. ^\ dill 1-1 j i3jIjJlII (_j.II 

jjLsjj a" 1 11 a ill JLs. I » I 1 *■» a 1 1 (_iJjj>.V| joJI^jiJI OJLA (__r3j 

j_jjLLll 4-Lajel! I aJJt (jla j j« 1 all I_Lj£j^ ( - _ r i^J *• I 1 i ■■ a jj S 1 a 
^_a (j^-J-i^J^I *l a I * II d J I J " (j-C 4 j a it? Jij V 4jitjjLj 1 3LL3J 'I stLaJLi 
lijxu C^jJI I J-A LiiLtj 4-L«-aj La (jlj d_uj/ 2500 (J-J-3 CjLijjJlII »l alt* 

jo_$J c-tll^ l!il . I '» \l A t j j , ^. rt-p , ,.l ^ (^ji^-jj-^jj (jjij-^ll j-j^. j '"'**' i ; 
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. SjIjls- (jyJJj iiiJI ! jut (j-a « ( _ ;r <I/ (j-JJj ^LjjJIj 

cjljjJI jj-* ^ * ' Lajjjli cjL1jj->J1j . <JliLL1 t J-u < u 

£^0-1 p a f tl . AJ a f 1 1 ijr 3 (j-\J>.JJ Ji_L$J1 »1 <"(**( ( liU 

. (j\^.J)j JLl^JI (j-* 3 d 1^* fl t_£ljQj ^jJlj ^oj?e_l1! (j^- 1 

(j-a Sj jU'q £_u-a3 ji ^lOjl lijj • o_5^' ^ ' ^ lS^' 
(2yiAx^aj (^jJI 4jtla ^" j ^ a ' III JL>.| JL>.G ^ ' a * 

Sj_SLa i- . i .i J I jjj, I I jut (-;r i-c. j a" i .."j (jjj^i- 1 

^ta-fl <Ul ax 90 J^e-i J-A SS-Sj-fl-La 3j j ^1 

SjL>. (jj^ (-^^ 1 " ^ ^^^Wj " '^Lj^-a 

Sj jlllj i I^J- '.""'^"11 4lg.m flMla^J Ij 4jLoSLJI Laj 
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Sj-a JjV C.<^ 1910 ^Lc ^ Oji' j3 

cjLjjjUSLI'^La . Ljia ^^jj-jLiJ! p i unil (^i^. cjLi^pSLI'^! p_LC (j-o £3-1 £ ^^- 3 > <J -^' 

jJ_r»oj . d j il i ii l_a£L>. i ^ r cjLj d Lse miTIj . Lj o i ul ^ ill i 1 tj 1 1 n-w LuLij-^ 4jj^s_*Iia 

i jjjLai) jjLJ! (j^sJI! j n_ufcjJI (jJtj^Sj ji! ^LajSLII (j^al^iJ! oljjj^SLiyi 
<Llili»J,! SljjJ! jl>-j3 SjjJI (Ji-lj I Sj 1 cj ^^jj^J! (jjjLii! 4jj^iJI 4_ujJIj 

4j^e_ili-a CjLijjjj-i jj_a 4_u_u_uj ' 1 ^LilJ-Llj iCjLjj^pSLJ^I 4-a_i£. dtr>o 1 JLjju 

c.L,<-gj>. I jLa . j » i r> cjljjJ! (jl .4_uLjj^^ 4j^Lo- cj Lj jijjjjj j LuL*j! 

i i I * j i r-i ? i—Sj-Ls I Ljljla ^Jjijj (jj (_Jjj>.^I Jjlj 3jl>.!j (jjjla 4jLa 

l_^jJ! j^oV! 'I ' '■- I 3j^a <_iJl 3j jJ! (j-a jiiiij 3l j-JI (jSLIj • S^jj-LaJI 

(jla idlli px.j_ij . '^-^ J^j ^ (j-°3 ^1 I j' a ^ iSu^l ^Jlc i. i i i .I ^ i>ijj 

^jJJLi O-ijjjj La ! jl i.'i i njl CjLjjj^SLJ'iMj . Lgj! j-i ( _ ;r 3 jji 3j jj! 4io£ p la « a 

. V (j-a ' (J*^ '"l i 4_ilJ_o SjLUj 

i^La! 4J9LUJI ^Jl (jVI j a 1 ,i_i ^jJI (^iij^sj .oljjd! (j-o ^;^<i Li! 

I jl (j-SLIj .CjljjJt (jjs 2^ j * 1 a " L^j! j 2 tjl Uttj . I . '-^j I CjljjJ! ,j-o * 1 a a 

ij-jiSLi LgJLa j * ir-il 3l jjJI j i3_c,jLaj , jl>J| | Sj-JLi^s cjIj jJ! ouL^ 

5 tjl taJI 3jj j'j-^- tiilij i2 j il 1 11 3_oLij^ SiTni (j ^' a j a 

SJjLtaJI J-J^. (343-y * C^^J-°J • ^ j 'J.' J^' ^ J.'^ 1 tmLlse-uill (j^-Ij 

.SjjJI 4_j_Li Jl^ILju 4_j_aj_jJ1 3l_j_>J1 
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3_ijL>J! cj!j£LI!j oLi^3jjjJ!j cjLjjjjj^JIj iCjLi^pSLI'^! 4" m. a 

LuLa a 'j a * 1 1 Sjj-II ' ala. La ^1 Vjj^sj ^Laj 3j_iii3 «^t^a mJjjj Lajii^. 
fibv^oj ^Ll! »l a i ntl ^1 j la I ' LaJ_t£.j . I JL>- j j» l a II jc^oJI 4jLjj V fiL>.l^j 

V Lt>-j tjLloL^j^UI ^Ljj-iLlaJI (jLjLt Jiajj . Ijl>. j^jSLII <jL^Ji V 

c^aij I iLa I j£Ljtj . jjVI ^1 Jj n_ . . n-^a juaj (jLCa (jJJ q » ^ <u ^ 

2 se La i ■■ a C.hhI LI j_U jV 
4jjj_I! i *l a i ii £_La-J-3 1 j La-ll Jla^>. j_a OcjI (_d_l^/j i3.JjJLx_a j_lC 

i_£l jjjs La S_ui^ pK'n LajLa i3_jLjj^UI ^ K"'t Lajj£.j . 3_uL$j54-!l 

.Ijjj^ JJjlI! \jjt (jL^ I a<ja iJJlC 
jJLlJI 4_o- I (jjs j '< i ih^ Jijljjl ( _^j_us^/l CjLlusLjjJI joJLc 3j_a t_JJa 
I 0 jc^j-JI I Jl>. I Jl>. j j JJjlJ 1 a miI fid ^jUitJ (ji CjI j i mi ^i uJ j-a-*-J1 jj_a 
U i . ■ — > T t oLcjj3 ij a us 4ia 4-aLai I *1 jl\ ^ ( l0 ° 10) 100 3j_2ll Lco^j-a 

(10 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 I jukj Googol J^L 

(000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 , 000 

a Mil Lg-j-Lc j LlaJJ I Jt». 3jj j< II L^LaL^jl g. i aj (jl LiljSLaJ I i aj I Ojl 
lil La^, V, ifiU^sLi. £L»Ha (_Uu>JI IjL^J (j! JU>-" < uJ dJJj JjL>- . fiUj^c 

.<jjj_ax. (jjs fiLnjj/LlII 

ja_3j_I| ii **» j I jJj-C.j-«JI »jl "if VLi JLai ij_u^ (J^c.^iJI (jl Ijj Ijl 

JJ-C ^j_fiw5c_a (jLa 2 jj I S i H j ( l0 ° 10 10) Jj-Cj-C. 3j_3_II Lc^ij-a uiC 

oLa-ixMjJI JSLI^JLa^-V' -SJUtll J-Lu La-Lui( 28 IO) _j5ti j-it i 'I a i n> ^ oljjdl 
JjLSJI (jj^JI CjLi^pSLI^Ij Cj Li^ja-ji! I j CjLiaj^^jJI (_gl fiUjjVl 
^aJ filji ^ys^lajj oU^jo_l11Li ^ ^ ^ysl^jja (jSLliiJ QaSLII ^(^ji-a ^aJj ( 8 °I0) ^t-i 
(jja j-j^I ftSj t fi| aj i ii"^ 128 I 0 (j-a i ah (jla ^jLa (jlSLa mj! fil_i£ Jjij 

CA*\>-" (Iri 1 ^-* (j n^jl ila^.^jJLi Ijji ojL2j V fiUSLIj (J^^ojlII 

. fibL^j^UI 3j£La (jja i^yjjLA j! (JSLjI/ (_gLi (jLj^lSj V uS! jl jl ^h. ^iJlj J^c.^ill 
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^ « La d '■» .jjjljLj i la (_d_Jj (j-SUj '(J J I J I 4jL£ (JjLe-i (jl LLi£La-i 

iuL^iMJI 5l>L£J 10 10 IO^j^jJI ljuk 5ubSLI ljL>.Sji^*(^j9jiU.n - t! ^LSjjJa 

cLLx. 90 JjLiS . (j^jj^ 4j3ji>J,l S-iLtl p la « a (jLa iS^jlaAll (j}jJ-><-! La J_t£. 

(j-o I ' ~>»^>J Ijlj . 4_ja.jL>JI 4-a_L«JI ( _ ;r 3 CjLjj^pSLII sCL-uj Lgjljj ( _ ;r a 

Si jj 3l jjJI (JIa3 (jla i(j-Uj|jja-uj LTHJ-^SLH (l^ *J^^ J - ^' 
(_£^_LL1 j la uJI jl £_laJLll I JLA ul)jL^t_ij .^_jJ_A 3jj> 3l ^oj ^_u-aj (Jj (j^a-ij^ 
(jlj t4_j Jl-lLoLII 4jjj_cJI 4^sLtaJI ^Ljl .".I U-» a j 4jjjjJI sLxjLuVI ^3 «bjjJI 
(2^ » i n"tlj JLs-I^JI jJailL O-o^ I jlj . L^-l3 j la un (_g jJI jjfc (j^jj£Ltl (jSLj pj 
(jr^c (Jj U5i>^' (j-a j i ir^il <Ltiaa (_jl£. J ' a >■ i V dJ-iLa ^LolII S^glaAl 
3j j> ' " i « La 3 I jl I JlSL&j . LoLxj d a b se a 4_uLuij^ (_^l ^i. CjI j> 3jj> : jjt j^»-l 

.j-i^jLlkJI (Jj-><-i liJ-iLa 
CjLjjjJjJ (j-a cLflJ^a CjIj jJLfl . (_LLtj) (j-a JL*_il ^1 i_ut jj Lji ^j'- ■j'" i] (jSLIj 
CjLijj^^jJI I La i ^"^ I jl Sjjjjjij^JI *y+» LLiSLaj (_L^3 iCjLijijjSLIIj CjLijjjj-uj 
J j j i .i (jlr (Jjjs-Vl CjLijj^jJL^ 3_J_3 1 CjI nj i uyj 5_JLc CjLaLta (jlr 

2 % i " -^J, I 3 j ( .iL-uVl CjIjLs-jJI ,j-a JUj-1.1 -S^J-J 5 t^\l aj Jjui LuLa iJL'ill 
4_jJj^I CjLi_u_u_>JLi l_3jjlj La (jt (jVI (j^-uLjj-LoJI (^pajILojj . (j^j^j-LlI (Ji.1^ 
i— 3jJt3 j < i r-i t 4_Jj I CjI nj i U3. (j^s j^fll^JI ( _ ;r 3 «LflJ^a Cj LlJjjjjjJ I J CjLjjjjj-JL^ 
1 1 $ i^il^>. (j^/ IjJaj 2 iil"^e-a CjLaljLaj KjjljJlj)) i(Quarks) CjKjIjSLILj 

(j^SLj La 4 i mjjjJJI Cj^so La /«JLlJI (_L«_>J Sx. 3JjLt^ c ■ « ■ <i j 
i^jjj-Vl ^yjk Ljji a! SjUI oLjSLa jJt^ai j^jfc djLS'jl jSLII ^jut J43 . JJJlL 

4_J L^_l (jj-ll I J-J I J ' a * 1 (J-Aj S Lx^aJ t Lj_La j-i-t-a t Cj 1 a J i n^w (j_a 4_flJ J_a 
<LluLuI CjI aj i ii-v a^=j LuL^j V Lu>>lj3 ijJLut (jl j»l .SjLU 4jLjjIaJ I * a J a 
(_^ 3Jj_L»J,l j-j-C (_gj i *C II Cj^I *C i"iU (jjs Sjl>.Ij (_ ;r A aJJt S j i i <~i La jJL^sl 

.pLJI 
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(j-o j_uSLII jjjj lAlchemy* »l j » j i ..11 /oltj <-3j^. i.St i q ^ w ^ • ujJI 

^Ij-^JIj «Ltl '•( jr -* 4 J ( 11L0/I jlj-a J-JJI Ji} -3 O" 1 * O' J "J ' 

I jut j«j>. jj tj . i_ut j ^1 (jjj La_J I Jjjjo (jSL«JL I tj^?^ jlilljy Ij-U 1 1- 1 1 n i 

(j-\_«j-o* duL_u Cd 4 j^pj_uj_jlcl^ (Jlj_at (^-1L>> jJlj cj"^>* Ll (JJL>J1 

(jjSj . 3j_ui! 4jjjj^tll! '"'Ij Al tajJl aju 4jLjj 4-2jj-J! ( _ ;r 3 jj*-«_o J'C i"m 
Jj-so I j m a ' 4_uj|jj^l 4Lu_JI cLiLiiaJ! CjJl>.j jjL>J!j SjjjJLi (Jii 
(j-SUj . I j uilj'C miU 4j3j_>J! tfJLfli ( _ ;r j3jIijE-a ^1 J! jjs^/l (j_o 5>f^ *— ^J"^ 
jnju 4jLg_l cLiojj_jJ| ^^.3 ju5c_«_a J *C i"i j j j laj ( _ ;T SD l_ajj_a i_dl_ufc (jl^ 
tLajjaJI CjJL>.j jjiiJIj SjjjJLi Jli (^uSj . 3j_u-U ^ ^!- l i> :: ?-^' CjljufcLtajJ! 

iJiLa <LjJj>- j-jiH jj-J^I J « J ' " ^JL-i-* • 1 J J a ^JjSLiil 3jjj_>JI 

(j-Swal JLo£ IjJ-A (Jl J_aV! ^ <■ i ifrjj .jjJ^-U (^Jtu-u! 4 _ ? IL>.J I iAj I "IjLl 

0J- A (jr-^i ^ Mil— i_a j^j-jlj (jt jj-^- 4 - 1 ^LiLlJ—TKjl * 1_j_*3_lSLI 1 ^J-t-at cLti_LtX>J1 

Jii J*C i_ijj_3 cr^" CjjI^ jjjj . 4jjLuijSLII j_^Ll«JLi CjljjJ! tfJLA 

3ju»_i_a t<Lj i ii j *lj ^JJ ' ^ * * JL>.JJ L^jl ^j-a ^iljJL) Llj£j^ mi 
H (j-^j>.j)j Ji_ujJ1 <— jIjj 4_tilJ_a 4jjjj>. j*v^lt,l'a , ">l ^ ^'q j ^ VI ^ ^« ,tl i 
(j-<ua- i n^VI j N CjjjV! i-jlji (j-a 4 1 tj » " i_iiJJjs «lj^J!j O i n^^/l j 

H 9 0,C0 2 ,0 2 , N ,Rr S_jSj}^. JlSLiL Ar o^j^' J CX^r J c O^j^-" 3 

(j_a L^-J-Lg. | l—ojLlj (jH-II CjljjJI (j^O ljd>- J^j- 3 (jj-* (J-^J^'j 

jLcJI Lai i J_jJ_>JIj ij»jjj_tliilj i^jjjlajJVIj i n^Vlj ^ UJ ^ J ' 

L^jJj <jSLa' 4jlAa L^j^W o-* (Jr 1 
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L-flJLi ajj . SjjjJtJI (^yi 4j^L«J! 3j!j^>J! CjLj-jj ^^yjj (j-djLu/ 

j .^"»tl jL»j ,j\j>.jj ju^JI jjt, (_g jJ! ' La 1 ujala . L& jluLlj <_ . 1 n-w 3 jLc jj^sLlkJ! 

j-usLuiJI La! .92 j-uaJjJI Jju ^-ulj^-JI jjfc (_g JlII LflcVlj I (Oj 
w j'» i^a_t-ajjj j ( nlj-xllj '^JJ ' "J^-Jj-^jj '(*_9iiJ^J 'f^^rS-^^-^ liAJl J^Vl 
j irVnll (jLa cliVUJI i. df ? ^yflj . 4j-ojjJI LuLo. j>jir~in* V ^pJI 

(j_o 3j_u£ ^ ^!-*^ IJ> _5^- =>, <- 1 'LcUaj^/l Sj£LI!j . Ijj^l jj£^/I jjfc 4-iJ I jj^^/I 

Jl-l^LjJLj (_l!l_L&j .^Jj_ij^/I (j-a JjlaJ! i£a_<_u I J J a V La-^ 1 JjJljJI 

(jl_Lujj (jlj 1 a t£ La-& (jjjUl ^a-ulja-Jlj c-^jtjJL^ SjLcLaJI £Jl#J CjUI m" 1 ill 
. La j of 4_lUjlII jl 4jJLijJ! ji <b 'I i -VVaVI La^jLal J sej i (aSLaj 
U-tl cLjjVl CjI a j 1 htJI (j-a ^jj-ll «Lj^Lj <j-a 4iLjL>JI ( _ ;r 3 CjljjJI 

I j 1 1 11 1 iii_jju>. 1— al ui "^1 ! iCjl_jjjJl£LI^!j cjl_jjjJJj_i_Ll!j cjLjajjj-iJI 

^LlojSLJIj «CuJL>J! ^Ljj-iAJ! cJ-ax Jl^j 1 932 j»Lc (^yi*- I a j«J (jjjjaj-lJLa 
I<LJq1 i h t tl jj-* ^J-AJ-a JU>. (jj-JJ t j^jj i n -»JLI jqJLjlJI J_lLjlj jj-* J^^**'^ (jr^ 
i4_Lj_u_uj ^JJ ' a 1 ' aj JaLaj^/l i ^ b se rt ijr 3 cLc^-ua^ail Cj^L!ll1 Cj1jL>.^aJl_3 

4_ljLjj_^ tLLse-cu (J_a_>>j V I j i i ul ( _ ;r J>.^j La^J LtlS La^ Cj Lj j^jaoil I 
5JjL»_a «LlJL_o d i> mi CjLj^HSLI^I ^5 JL>. La_Lu 4«Ll>. ^_a g\ } se mi Cj Ljoj jj-lLI j 
4jjLaji! CjI Mill i—oLrtill (jlj . Cj LjoJJij-J I ( _ ;r 3 sLi^-jJil 4 it mi It 

3jj j_L^ (jl La-ij . 4-SL-i nLaJLa SjjJI u 2 lj La jjt cjUoj^j^IIj cj LijjjSLI^>L! 

Lj al i ii a (jj^-J (jl L. i t _t Si jjjl ^jjl CjLiajjijjJI JJLC (jLfl LljLij^^ 3jLjL»-a 
JljjJL«j La 3jj sLi-*^ oLj -^AjLp^V' 3 vZjLijj^SLI^I jJijl] LaLaj 

jJUlJLi Cj Lijj I jJlC mJjLcuj MjjJI CjLijijjSLI'^I jJLC (jlr ■ La 
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Ll<-3 i^LSjl o i njt <Ual i n u *LuijSLI!j (_gjjJI 

(j_a La!ju>.! j oJlj Laj-»c cj! if ."ill (ji_Ju L^ji_Ju SJjLjUU ol if ."itl (jl 

t_gj mi j II (j .1 i->JI w i a « ■ " j liJI i .1 itL J-i^J ^sJLuJI ijij i Jls.1^11 £j-JI jlj^l 
. Cj Ljjj I (j-a J-ijj CjLjjjjjj-Jlj Cj Li JjHSLI V I (j-a J-ij3 CjLi^pSLlVI . L«-a 

Slj^a l_ajlj^>.! jJiLuj V IjUj SS'C i nLalia Jk" Sljii! ,jjl (jSL«j i ^j^' a 

liuLij^SLII Vj 4-uiL>JI (^jt i.". i .ijl Sjt-LilaJI ^ ijj^-i 3^2 LiJJi lum 

VoLaLLiJI 

c-JLiujj i L^_Lu La_i£ CjLjJ)jj^_j_lIIj Cj Lj^jjij-jJ I Lal_4-i * LaJ_t£. VI (J-sjlj 

» j '<" (jyj-JI cjLi^jJjj_Li!La . cj Ljjj jjjJ I (j-u ,*j h j^LuJI (^r^ iiUj-i 

L44J uil Laj . 3 1 jjJI (Ji-1 .5 i 'I i iiLtlll (jj^3< i JLcLjij jJI ,_5-i-a^JI «lj-«JI 

^1 (j if LaX.j IjJljS r«^j|-3 liilj ^-oj cr'! Ui^A? " '■' Cr^ 

jO-AiptJ Ij JjJ (j! (jyi^ cr^-a-C-J- 0 (ji>*- 1 1 " 1 "J ' J * 1 ^ (jJ^rt ill ja^J^il-aj t_uL>- 

.«Li£ (j^iCjj V IjJ 

£j ^ ^^jlj ' "I I ^-Ix^aj £_u_u^ ^ ^_a_L«_1 1 ^Jt-L^aj Lj-L*a 4 ^a_uJ 1 £_u»aj n 0 -w^g 
cLj-3 Laj i J— 1 J I Lj >J_J>J ' 3j_o (j^J • • • I JlSLaj CjJjjSLI I 1 aJ 

j_L^a_i l_LiLa nil 1 iiL^-i 5JL>. ( _ ;r a 31 jjJI *L2j^U cjLijijjjjjJI (j-o 4jL^ 

^_3_j_jj-JI jj-* ^— ) ^_1>-J5-^- 1 ^-J^JJ IjL>.Ij Ij^j^j-j LjjL>.t l-^ij • I JLiJL>. \j t^a-Ig 
JLk-JJ .*LoJ_2JI j n j 1 11 II tola, jjt IjLA (jl^J it_xjtjJI 4j^ieJ LijLa 

J-ao CjVL>JI 1. 1 Ir I (jy^J i<tjj_JaaJ! CjUjI£L!I (J^3 (j- 0 S-^J-^ j' ^ * 1 "*~ cr^J 
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. « ^1 »lLj ' " ■"' fllij 4jLa JiuJI 

(jl Lu SL qj $4ju-ilaJI ijr 3 3ji^>. ^JLl j-i-aLutJI ijy 3Lj jj-i I (j-* (jVI jjl j i nil j 

(jL^ji J£ i Lljj_2j <tK (jj£-JI 6^J '<^J^ <J^ J t^J-a 

(^jjut (ji I air i 5_SJLl_i 99 2 j i .1 m ^ool^Jlj (j^JjJ-L^J! (j-a L-klj^a i LJLc. 

.j»L«JI Jl i ."ill ( _ ;r a 2 j I jj-ui^jJI (j^L«jajtj j-i^sLLkJ! ■ La i uj| Lut 1 a 

l_L& (j-oj i(_psjVI glal uu^l jut i"itl ( _ ;r 3 i ^ ^."O j^a ^jjl jllj 

(j_o (4-jJLjj_C.V| (j ii h i"itl 4^JT Jl>.| J-Aj (jj^jjJLufc ,j-a (_gt) 4-«-<jiI «.L>. 

;j* a. jj Juj-gJ I (j-a ' " »JJ Laj JL3 (_£jj>.Vl 4-iSlxa-jSUI j-i^LulJI (jjSij (ji (jSLa-tl 

3jU,I *!j^>.!_i (j-jLij (g'sll j^LuJI <j-° ^ajjI^H j 

3j-j_t-aJiJ! 4jtj^_LJ1 (^^JiD j^^-a-i tilt-t^t_) L^-Lu La_i3 I JL>. i n a ^jJI 4jj)^_(J1 

«Lcj-*_uj Cil o j i n -»J1 t-^p* 
4JlsIj_U , Uj j , a 1 1 j 4_JL«J! CjL>.j jJI JiLo jjj V sLtjiaiaJ! • 4jj!lU 

! Ulr t 3 iniiitl 

j_SLa I «a i i n Ja ■ i a 1 L> j-«^>- 1 I— Li. L<j/ I j^jc^s. i." i i ii j I (j ii o i"i 1 1 (j I (j 1 — 

«L^iV julII ^julII ■ _i j l^SJI (jJti (jLSi L^jLi i4_JL«JI L^ijlj^. oL».jj 

1 n^Lj? q\S .jlj_a^s.VI jus- (^1 sGjIjjs- J-^JjJ LaJ ir jLill 

<LojjjiJ| a j 1 11 0 i"ill 1 ^.^.Ij.tl ^j| .J^a^/I jji^, Luj^>- ^>-l~ '~i ill ( _ ;r 3 Lajfcx 

i(_psj^/l w I c 4 j*C I 1 n^LII i"«VI LajVI w I c (jijjlij 4_2jLLa i " 1 1 Jajtj <_ < j i n" 
0 1 .hULl«II Ji>JI SJaLj/^j 4j>-jII jL>JI jLiJI (j-a Sj_u^ lii) j^J 

. ( _p3j^/l ^jji^. ^-a-til CjLjjLa^ (3^-*^ 'ij ' " 0 '"'^ ^ uJlj l_3jju Lo n rt i"ilt 

(j 11 1 l"ltl t_!JJ^. (_JjJ 3jj^>J,l (jUlJLl LjLo~l (J^' ^ - ' " " '"'^ 
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Jal uilll I JJt (J^ (j^Jj l l£j&' a ' "J^LuLa (_Lia- ^lll I J i i ii l -ijji (jjlaLLa (j-d^ 
. I j j i ii ) JijLjJIj ( _ ;r Jj_U ^e-ta • nil ^j^S uL)Jl»j j a" i hUj <-JjJa-LaX I j I LiealjJI 
Lai .Sjala 4j>.jJ 6000 4AJLJ! 5j! jj»J! ^L>.j.S lj ^^■■■tl VJ yjjj 

,j_o La 3_«_l«J (^jjLsJI jL^jVI ^ L$J SLaaljJ.! (_^!jSLI!j j»>=E-iJ! jJjj 

(Ji-I J (j-S jLiJ! CjLljjja. a I ' La 1 a I '*» . ^ (j-u La-i3 3jjj>.jl! ijLiiJIj jLiJI 
IjLiJ (_gjJ! JL>J! (jJI Sj!j_>J! oJJb J 1 ajj iLgJjIj^s- £ ^>-J-5 (j-a J-^h? 4-a_L«JI 
La"^- 1 ^— : ^ j j 1 j ifr jjj-JJ i^_jajJI j ; i(J^a^t-llLi (2}"^>*j)J 

d » i"il (j^l La 'I (_d_Jj Jj-Slj-Jj 3jLa.lj j I it Sljj J'C uu] (j-uvjij JLui 

«La*j-Laj 1 4_t-a Lo-alLa 1 Cjl_j_La_c j-a^. LxjsjjJU 4JLjj»La (jJJJ-AJl i"i . LaLc 
^3 fid^LLa £yz Uj^a* iJLaj .^jae-JI ^_La_*_o ^a=_i cU d La-tax] \ 3_}LU cLLaLi_oa_) 
^-La ul1\ (jj-IJ J ' a ) (_^>* tJL^ri-^ 0 (JL? ***' ' "" 4 j a ~r 1 U <QL>.j ( j-a 5jia3. 

jLx^jVI l_£l3ojj . ^jae_Lll &^y_Uai jJi! . iJT Jj-ja s. ^_Ua ^J*s mi ijr L^. g I L*aAJl ijr 3 ^ i"i 
jojc-lU «Ljj>-jL>J! '"'I aj-LaJI J23 (jVI J-aZUjj . 4-lqje-lII (_Ll3 4-a_<jtl) (^jLaJI 

dim Cl 1 j I j 1 a d 1 11 a -»J1 J^La. j Sj 1 I ^xiajJI \jJt JlLa OuL^ limn i"ij 



aj a "1 1 11 a CjljLatAjl (j n a i"itl ^1 4^LLaJI j»JL23 (jr^' Cr* £ ^!-4 ;: ?■jU ^^14^' 
a. ) j jll (j-a (^Ij^. 14 I OX 4) (j-La Qa-iLa 400 ^e-i Jj-a^j iSljJliejsj 
La (jLa ^^atlll i^J-JJ »l a 1 nil ^1 !>LjJ j La * I LaJti^J . 4_uLi ^ jjl it 
.^^ac_JI ^£1 SjLlkjJI (_gj|jjJI ^ajJI Cj^LcLij («^J.Li Lujia^a 

^^atll! Sj^o^j^ (Deneb) 3j>-L>.jJ! i_a^«Ji.l ^atlll i>L>«jI ji^o 
Sjjjui jLiJ Sj_u^ SJUlia 4cLa£ (Sygnus.Tne Swan) 3<-rjll ^yj-u-u Si a-mXI 

OjLa ( La ^jj-jou-u) My^La£ 3 JjLLt^a ^ CjljLa=_flj! j^)^ O-ajao La_lj t3j1j->J! 

S^LXI ^j^SLj 4_cl_oAJ! i_La_pe_a • «LcLoA]l i>J_A j^j-a jj-a 4_lj-S_a ijr Lc 

« I^ojjjoj-o)) jLa=_ij! «L=»oLlI1 4_a JLt-aJI cLa* ^_a 4_LaLt_o^oJ filLa j* Lea a ^aj*_Ll1 
I j-^JJ .^^ac-J! J*C i"m j ( _ ;r ajjLll jLl^jVI ,j-a SjjJLa. 4JLa.jJ. mJJ-II j^aVI 

Jl^ (jLa tp(j 1 nii'tl j ui j 1 1 CJJLa=J La jlj^. (_^Lcj *LiI j»^ac_til QaSLj l _ :r l*l\ 
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^j_jJLI1 jj_uj i?-ljj_>Jl ^_i_ul_) j^^-ijJI ^_l»JL£^ 1 Jl>. fitLi jJu-iaX 1 

5^ I Lcaua Ji*! jJI ijr 3 (jj^J *^ 1 • 4 oifcixj <L-a_iL9 £jl_>J1 jj-o L^jJI j kill! jJ^. 

, Lib j_>. SjijJjJLl 3jl_>J1 ^jj*_LJL) JjJLLa (JSLtiij 

1 ^ taj la >■ ^jjC ^ '"■**' d ^ l_^j_utj i la 3 i a £jL>. ^jj*_LI1 (jj^V C<-3j cr^J 

^jJ j^oVl d jlr La jlj-C. j ^,1^. JUa £j i.ntl LjjiJl f>>*J *f Vl 

q-C IjLj_»_j (J^>.j-j JLtHij-JI q-uj C<-«-Lj (jj-jJI ^jj*_lJ1 i 4jj-*fu-iJ 1 Cj^LjLjlII 

ijr ^ La ^LSLo * ^ J \ a > VI jj>.V1 ^_AjL>.i ojLhJ ^LJL) VI -ij-ftJ Vj 1 g * La j a 

C-ilSLtTu-j Lt-ui-o-uJ Cj1jj>Jj 5jj>.I Cj lj.tTo.tJ Li L -^ >, J J * ^O- 3 *-* 

V l—LlSLlj .«L_u_u CjIjLlLo 4 in g'w jj-o ^J-^J Lo L^jl!i 4_ui_j_ijM d^j-^^j^JLl 

t d-UL^Ia ( J-SLtTo-i -j-u-^-J*uJ Lb . fiL_j^t_j_JiJ1j (jlaj-^jJLlI jj-* J-^' J_i 

4xj-luj 1 g ^ -a kjJj^elLjj iQ^j^AJI tjLiio fiULilu LLllL (jj-i V i^jJI jJj jj^_uJ Li 
- - j L^aJI (j-* Lc j_i C<-<-a-J L^jI iCjLi^j Ct-t-g-J CjI jJjjj^jJJI (j^J - tJajl 
4jj1j iCljLjjij3^_j_tJlj CjLjjijJjSLJVI (jLifu L^jLtfu i(J_<i_>»j Cj 1 jJjjj^_uJ Lb 

d 1 1 .1 fTL 5 *al A S^LLIj . 1 JUi CjUjjjAII V L<w_u d^ojJLo ^J^>- j! 4 mULi 

(jLa i4_LL^jV1 3j£J1 L^jj*_=»o ^sJ jJ m <i nM «ub ojSIj ,jl (j^xf (^jJI (jLSUI 
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_oJj 1JL1SLI! (j-a Lflllaj (_^<JI 4j>-jjJ! (ji^. (j n n i"itt (Ji-ljJ Lii3jj<-a (jl _oJ 
^I^, (j^-iLs JLjJU^, (j^£Lu_u 4 ! ^Ju^aJ (jy-J-ll 4-JJ)^-(J1 *Ljj-jji]1 p J a 1 Lii£ 
I al 2 fa ' (jl t^-^cJ ijr^' ^ J ' " " '"'^ ^l^upjiill JJlC 'LlILc 4^Jj <_ i i ii-*-i (ji 
(jSLIj . *LuL\JL^ ic|_Ll«-o (j-aj 3 JLs-J (J^ii- i 'y\iuz tj\Jtl\ ^i*- 0 A * * " (jr^ 

cj1^_Ljj-j^_j_LI! o-ot.} Lt3 .j-uSLi 1. 1 * i » il i il>Ji (jjs (^jjjjljeILI 1 j^LHl! 

(j£Llj . ju>.1j ^J_jjJj^_j_L) i, *1 i n 4 ^ (ji Lu SL o-i ij^paj^M j-^. j-*ioLui (JSLjIij 

£_a (J^LflHj L$_La 1j-jJLt-£5 ^«.j\j>. lI* T.! ' " Cj\ (j_a j-u£LJ1 _}J_*J1 -i^>*J 

J-jSO-il! (jj-SJljJ! l ^ ULxSLj (jT^Jj .JllljJ^J^LlJtj CjLlJJj|J_iJ! (j-3 ^ I ILfl ■ JJl*JI 

j»L^ JLSa. ijjJSLII (jjO lj^>- ">j-uli £ ^-«^ (jr^l £^ =tJ LuLa nin i"ill jJjjJojjll 
L-A-i-ta ull (JjL_o (j-a Sj-u^ *^-a^ 1 jj'i^ (jj jjl (j^_j^j-us^1 (j^_uLjj-Lil1 dJJjLi 
I Jl>. 4 Ijlq CiLu^ 4-uj-l>JI \ 2 , i jt ^'a ^jl ^ . A r, , ..j*. a * ^'a 

jJic (jjJI (j^C.j^/1 doljljl I »iKj i(j^C.jl SJ^tia OiiHs-l jjKtl (j_a 

(jt (jj-J| j—ljUu » ijL^tHll aJJt .CjI ^JjjJj j_j_J 1 (j_a Ji : J>1^ A^^J (jr^i t — < -^- 3 

. Lul i n~w 4_i j i Tit I (J^i ^— >iJ^ (jr^- 1^3^-*° (J '"'^ 

(^ in fj ulJI (^4_Ljj-j j_j_lJ 1 (^^jdlLs . LlA (J^Lt-a J-^J w ^-^^ J^ -0 ^J^^- 5 

-rill (_gjjjJ! (j^. Ljj-ti-i £ L^>-J ^-j-^-j^ * ^-*iJ i d-utxeaJI 

(j\j \ i . --«tl CjI j Tr-ij-aJI ^jljJuj . I 1 j a La tj-al JL^QjLi (^yl^ 4_lSLIj 

4(_^J^1j (j n Q l"l T1 (j-^-J 0Jj)J-* ^ l_Lji '"'**' dJJ j_Ljj3^4_j_l11 (jl ctljLflJI d j i<tj-aJI 

(jlj LxSJ_a CjJLjii. (j ii a i"i tl (_L>.lj ( _ ;r ^ 4jjjjJI (jlj_till (jl 4ISL3JI Sj^LaJI J 
j!}L>J1 (^alSIxJl (j-o 4 ijr Jj\j>* (JSLioijj LjJL>. c ^tJ L x iJ jug uJl £j_Us 



5j ujl u jJaJLll I j**'^l - tijj ^xtali i * 31^1 Ljjl£[lljl tiljl (j\Jj_AJLo i a a * 4j»UdL>JI 

(^j-L^jjj-JI * lj*C i nl**it1 4-u-ol i (j i n~>-*M Lo J_t£,J . ^-A^ULI (j ii n i"iT1 j\1^)-j0 (^jJI 

. 4jjj_3JI (jLft^i (jr^ lSJJ-^' ^LajjVI Cj^LcLoj J-J-»-" LiSLx-a ^ j i aaJ JLila 

(j ii o i"ill u-i^ '• JjVI j o~ i ii J (ji (jS^-4J V (_gj|j-Ll! ^LajjVI (j£.Lai (j-^Ij 
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^jLj_uLo L^jI]} jim uJI JJ'^"J . n o (^>£- J-AJLa JL>. ^Jl i ajlLse rt » ) jl i oLi 

^jjl it ^1 Vj^tia (_gj^j_U (j^?-JIJ^J<S^ J C I flJJ LaJLuLS .4jLflSLII 4_l3 Lxj 
^_ojJ1 ^J^Laj 4_oia_La (jLs i^jVI jj-* 4-u_u CjIjLlLs «Qj_u 4 i n^>. Jju 
ijtjjjJ! Cj^icLajJI ijjs 3jJL«ILa i^i 3 J's i"m £jL>JI ^1 »i La jj>-L^j i_3j_<_u 
(j_a JJsi Sjlj^jJ! <U-3 Q^Sj (^jJI (j^' cr*! J-^" Cr 1 ^ '^j'j^' 

(_gjijjJ! ^LojjV! cj^icLiJ jSjii^j . Loj_2j Sj^io '^j- 5 *j uic 

5j-j-LaJLll 4jjjjJ! ^jji!! CjLaLLai. £^>_<Iijj ijj>.VI a « ■ II J I j i aju I al . .V.tl 

i iaj jLjjLj^.j . i" U 2_uLij^SLII j^LlU! (_£jjs ^t*.' l?^' 

^LajjVI Cj^LcLflj (j-a £ LuLj ^Jj- 5 Q'"> '"'^ j 1 ta UJ Ijlj^J jLojJ! 
SLsLU (j-^Pj 'LT^? 'n<Vlj O^J-^ 1 L5>^^ 



J_j_4_i 1_<}_Llj t^e-la ' II 1 Jul. 4_u!iL>. L^Jt_a 1 dju laj <L>.jjJ L^L>.lj ^jjJLl 

3j-AjJ1j JijLLax. ijT j£j^ ' dlalL-d L^jLb ij-<jj>.i L^^Lj^. Je * I Ij i(jjUI 3_}jjILt1 

>( j o Mill J^l-J (j-uLq Mill jj-* ^ri^ljJl 

JlJlj . j^Psj^/I (jji^- (j-t-aTK ^ j_i J^>-I (J^t-u-u ^j^l (j-* (JtO-uiJI CjIjLlLo Jji_i 

^j_l>J1j ^Lj-JaJI (j-uia2JI ^jij JuJLt^. JU c_3j_i_uj . 1 ^j;^*^ ij^S tj? lL>. j^>Jl 
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4_jJLjlJ1 3j!j-_>J! CjL>.j_} jj-^r **' ' "J . pJLuJI ^j_Ls 1 ^jUj iHjIjI ' ea-iaJl j-aJuj 

^ji^ . pj>.j-i jj-I ^ ' 'i o ilitl jj Laj 1 1 * ^ jl^ 5_)L^_J1 3jj>. J_a jug Mill £ 

Lij^jSLi (_)-><-iJ »l ' *a all J->«-!l j^e-uJJ La_taJ I <_2LLaAI 4jL$j 

4jj mm II oLoLCJI l-Sjjj/ till jjT . I *jj i aJ (jSUj V jLul djli <&jL^ 

jj-Jj-iLs Li_}Lr>. t L^JJ 4 LaLx_i ' a b se rt ^J'C mi ijr ll Jl_j^QJLi < - «jj Laj JL9 

p j **' * **' rt I UL^-^J- 3 *- 1 ( — ^5 JJJ Ls-iJ . <Lb JL*3 ^j-gje-JI j^LajJLi p^fc T JI 
JJ) i s>~ i. i i if" uilflJ JL3 ji i(jLLuj WjUJ^ lSJ-"*- 3 Cr'l jiP^ Cr'l OJJ-^'-^J 
4-j_l^£LJI Cjl_aj_La_i-U mJJL>.I (jj'v i n a J-^. t_<£j£ j^C i(jLaJj£. CjjJJj 

JjJLa- j < Iji_jj3j (J " a mi 1 t (j-gjy-LlI jLajJI ^1 JLa-" i ill -5L*J (jl <j^-«f 
( _ ;r L>.l jJI p mJLlI ~ j i aj (_g jJ! CjjSjJI (^Lj 4jL^i!l (-5 -3 w 9 • ■ La £ l-'J-«-a 

vIjjJljs. (j-SLa-i V (_l!l j J_t£. nj^sr i ii^^fl j (j^jj£LI! (j_a 4l£ LoJJji (j no i"ill (j-a 
i '11^" i iij ^1 JlJijJ • SjjLjJ! ■ Laj «-LtaJ I J 3j!j_>J! CjL>.j J ( _ ;r 3 4jjjjJ! Cj^LcLojJI 
4jl j il (j ii 1 m i 1 1 ( _ ;r Ls-l jJl p i ..rill j a" i in i_3jjj/ mJJ^jJ.1 ^ jjlgt l 

Cj^LcLoitl (jjs Sj_o.^/l SjjjJI dSlLaja 1 1 aj? 3jlj_>JI CjL>-j J £-ajj~u-uj ij^-jll 
a j I * ^/ 1 ,_5-aj-II (j-^J i^LlLs ^mh i"ill ^->J1 SjJLXJJJ i4jj|jiJl 

i4 'i i n c_sVT ^ * ' gaj 3jl>.1j Sj-a Jjulx-i d ' a LSj rt j 3^J_aILa gi La i * ^ n o ilill 
SJ^j_a SjLsJj ^dj^- £ LaJ-^ (jr^ ■" ^ ^-all ■ La a l~ 4jL^JJ1 

»j LtaJb «LfljJLSJl J-o-ij i— i ,i'°l ii_3jjiiSHI jL><-!l ( _ ;r L>-l jJl p ul2JI Lai .jii^! j! 
i _ ;r II JlH_4-1 J-*-^^^ tl^- 1 Lh* ^LJ(3L^ 4jtiuu mi IjJL^t-a , .. A * ,tl 

. (J ^ uJl 1 JL^J a (j uJI fidH^ ' a < a 1 jJLojj_u .^3^1) c_^o^ jl J_a ^IjJ La 

3j^e_tXl jim i"itl ^ w"i ^Jt t_a_tjt_a ^1 ♦ uiu Jjjut^, ^ nm i"it1 a LLa-lJl ^ l**t o j < uj 

^Jj-i SjLiill *JJ*'^^ ^j'j-" liiti ^jjs LJjjv jJaJLi Lajti^. 

4_lx-iJljjJ1 ^ ^J-«J1 Jl (j^'-^' jLi-tl (jjs cLalg Li 4JaL>J,l ^^ja-JI (j-a j-uSLII 

(j-^ jJ jj Lg_La a « j II t_^lj^LII 4-1-LaJ O-a-i V (.^-^j) '^^J^-" 

Jq_lj>o (^lll ji'-^^ll U5^' (_^aljJaVl Jla 3jlii , nil djljj'C , „\~]\ 
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A-Se-j-ui-J tCjl La J se ^ J I pi (jj-i Ly^3 * ^Lj-^L- 3 (jr^ 

^ 1 c L^J (J-jILo V <Lb LtSLi (jIi^SLbj i <Li i La j t L 1 g. 1 At 1 j_u Qj -ij-^- 1 4 ! J^-*- 4-3 
dJJ J jj-* (J^xutJ 1 <—) I j LlL: Jjuj . 3 J*_>. 1 j ^ Ltlo «LSjtLa (J^LJ jj-^ J^>» 4 * ^ 

4_49_uJ! J^LiiJI dit JSS Li^ 

cLjJLtJI el se La i " SjIjjs. -ij-JJ i=Lu£jSLII 4_l4-iJlxJI ^^jjlI! j^!j_a L&lj-i 

Laj 'J-^' 4^.j i .i; (_gj|jiJI ojijjaj i 'Hfl" i .M SJbSLII I j (0^=-iJI <1>^J 

^jJLlI clL>.j-^a ijr II j^-AjCJI ijr 3 jj>.V1 (j. 1 ' "^J i J- 4J> *' 1 a\1 ^_u-aj (jl c^c-ij-j 
ifj, i>t\X\ iJSi jl£ U£ dJLla ojSLj jl Jb >l3 ! jSLtj .4jjL^JJI (jia^uVl 

^j-^JI ^_La_*_o jj-* d)^-*-* 1 tjLa* (^r^ ^ ' till (jj-IJ lJt^ 4 - 1 i^j-al2Itil j^Ja-uVI 

4_u!il_>J1 t. Mint L^jJUlo JLiljlu j* < eaJ Lt-£iiSILa [J4j>*jjJuuq1\ . j^Jajj^/l 

. 3j-j_t-£i3 SjILflJ L^j-ili^ ^gagj V I ^jJLJI ^-Jtjflij j-<jj>.V1 jj-a Jgj^ uiXI 

4jj (Nova) j » i ii" i ii U (O^n-cJI ! j-it Jla 0 i njj 



^ VI iijLso V olj tin" i, it, La (Super Nova) ^oJa^VI ji , „~, nil LaLaj 

^Lajj! (j-o I la J g"i i ajj i fl ij a * 1 1 ^^c_JI ^^^a p lac a I CjIj » i .1" 1 nil I ni'n 
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L$Jb£ rt ' d ** 1 p la C 2 I * i "**' < "U L_SjJijJ .jml miIL 4_^_u_uJ1 ^^_?=_JlI 

j_Li-a (j-* 3->L«-tl tuljj-ll oLa iJU»JI SjtjxtaJj . ^LUaAJI (jJI ^LiajcjJI 

(j^>.jij j-j-^JLa .^^ja_Ll! (Ji-t.5 ( _ ;r 3 4jj!j_>J! 4jjjjJ! cj^LcLilJ! ( _ ;r a I j ^ k » « 

^_aJ_L) ^j^o-jj-SLJIj i^j^jj^LII mi a ^_aj_u a^-llflJIj ta^-li^JI ^iSLlliA ^_aj_u 

Mja-Lt cjLsLusI 3j_i_lSLII ^^tlll ^ c-JaLtlu dili jn^- < "^j^M ^ISLAa 

J£ j^j|jja-UJ (jl-JJJJJ-J (JjJLAJJ (Ja.lj_a (^yl^. CjLaLuaVI oj-ifc f^"J • j-" 
j_<I/Lj_U ^LajjVI JlIjjJ . JljJlJ*JI Voj^sj 4j1«J(JI oJJb j a" i n"j i<tJL>.j_a 

(jic I o '< a J£ (_gjILr>o QJ^jlj ' " (jjJJ^ J- 3 ^ tilJij ' L*-^l JjJ->JI QaSLiLuJJ 

(jiLI i La»l a i ,il L^jjtj <>aijj M^K SLaaJLU ^LajSLJI j-^Ll«JI (^.a 

£J-aj>- .t_<£l jSLIIj ^jj*-JI J 'C i" i " j ( _ ;r a-L«JI jLl^jVI jj-a Jp-V 
^£ ((Ctie Ja)) JL9 dul^ ^aal$JI ^* «j (^jvjij JLt^JI »l ifu i nLi ijr 3 

OjijVLa . 4-il i \ II t_JjJ SjjJ. ji-V! <_Sj_kJI 2 i J ; " .- 1 ' Lalj^l (jV! 

^ j^>-jll ^jj i nllSLII j 1 1 'io i ,iy ^ ji^jll DNA « MgjjJJI -i — ^ ^ 
A" tl j SI ta a (^,3 jjj>-jJil (j^jj£LI!j i l_Laj ^^>-^X\ jjjl>J!j iLijLuj/l 

(j-a i_ajQj (jja-tS i 4 _ ? JLiJLij . Sjl j M I j»^c_J| (Ji-I J ( _ ;r 3 i."i» ! ir-i L^J^ ijlu^ 
I jlj . «Gl j p la c J? I j » i n" i ii U ( _ ;r 3 Sjjj ji^VI j-i^jLlhJ! a»j jjjj 

dll j ^La (ji^. ^^j-iIj^jJIj jJ! (jjs 1 j j i ii i j-uSLII Lb jd J^>-jj 

(JS[ uijj (jl p t^<- VI cj\j * i n"i i ii U cjIjL-*AiI (j-o j-uSLI! cjjjl>. p^-Lj 

JL^J jjl (j^Lc-j^ mJj^s-V! 3_u^jSLII oLa^IaJll Lai .sGl j u i ,i a Mill ^LtaJjl 
^J^a . SjjLj j-t-£sLt£, ( j-a LujJ -ia^>* ^-a I o C La JL>. ^Jl cLilHjs_a Cjl_La^ 
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c_ukjJ! (jl^ q i aJejJ i n (_^aj^M (^J^. LuLo* CHul^ (J-^J i^r a ^^palj-cV 

S^^_j_^^^_u_ulj-Al 4jjLa_a 4_ua_A^M ^JLC jj-a ^"J-^ (jr^ f^^rj- 1 I J3rJ-l lj 
aj Ml I uj t a i &9^>> J *s uij (ji La-j-j^g I ^jj 3l_j_>J1 I uuXa {j\ 

t L$_La (j-^e_l ( £2_I (jj-^ll Lg-mAj S-iLU (jl JL>u (^Jjl 4_o*Lj (j-a-S • ■ ^JJ^"j 

(^-Sj JjjJa (j-aj J-La CjjJj JL3 C^jIS' isUSLx-a 3Ll>J! J-«-><-! (jJ-II CjljjJIj 

£_a J^sl JJJ U_S^' O"^ '^^J 4-uLl»-i£LII j-i^jLulLI d j i i u ill Sj^jJLa 

jj_a (J-J-Ls i_fj-<-u <-^J-y * i"n pj^c-tJI SjdjUtl Cjljjl) <Lu-uull Sj^jJI 
(jlj^Vl fjiacVl CjIj + ih"imU j 3Ja}L«j<J! flj^jJ! (»>==-iJI i 'I Mill 

jl (_,jliJ! (Jj-><-!1 p-*'- 1 (j-* 1 i '"<» '"' o'j • S-iU.I L*i<ii^ (j^' (jPLw-l'j 
jJa oul^ i Lil^>. L&lj-i <_yjll j ' j-^I j^-^^J * j/ a Sj^».jJLI SjLU £jjjj>.j tiJliJI 

(jl-3 4_ulii 4_o*Lj jj-aj • 4- L ajre-Lll ^Lui_u_ail (j-OJijLuu cl^JJ-^ J' ^Jj-^ t — i}- 6 
1^ * i n" i n a (jl_) ^^jj>.^j (_^aj^M «U_lSIlJ1 CjljjJl CjLc^_aj?e-a ^j^* 1 

jj'^ a <-^9>J (j 1 " i '"'II j*l tail I J'C i"i"t (J_l3 jl JpJI j^e-iil JL3 (jl^ p lac 1 
*L>. j_a (jl j_j^^M (JLaJLvVlj 1 4 a >l i a a -0^*-° (j_9^J o' J- 0 -^^ * I 1 -*-* (1>^-I 
(jl-J -^J^-J-tl jl 1 » ^lj jl-«-ll '"'!-**»''■-' jLa-iiV! I JLA <L«j>.Ll1I S-aJu^iJ! 
LaJLuLS sQJIj 4_o.Lj (j-aj i«Gl j ^1110 i"itl pi la ill ' fljSS « Jj ^1 dolj ipjjaJj! 

A ^.tt L^cl « i"il (3^JJ ' L^jI^-jj L3 (jjijLaj CjIjLij i(j 11 n i"itl i.'iK i"i" 

Sj!j_<iJ! « JLA S^LlaJ! j 'I 1 a a Q-alla i^J-^l ^-olj^ 5 " jJjJ • o^J^' (j-IJ 
i4jlj!j £Lo~lj (j-aj . 3Ll>JI « jjlu ^jjl (_?-^ I-*- 4 Sjli«J.I l^jJI CjLljj^>J! ^3 

, a ej 1I1II « jj 1 tjr^ 3 JLalLft-a I j ■ ^ ^ ^ q**i i u ) ^v^j^/l <j7^~ ^l-^-^l 
CjLi! ^jj>J!j . 4jjLuij^ S^LIa ^JJ d j , ,1 0 ."ill S^LLaJI Jjjsoj CjLjjjj^J! J-«-><-i 
-j''"! p_Ia_La jLui> -5>*-a 3_c|jjj| dUli^j .CjLjLjJJ! j'n'l 
(j^tia IjlSLaj . j-La- ±se i"i ?Uaj uj L^Aj ajj CjLjLjJJ! I jj' a pJLa-" 1 n~ i(j n 0 i"itl 
( _ 3 jJI 4jjIjjJI (jLfl lj_o-lj .jm i"itl 4^UaJ| J <i" 1 11 1 Ljjj_Sj Ltl^ 

j j taxLl 3_aj>UI S-jJjVI SjU! pjiZj (Mutation) 3_jj|jjJ| AUtt ^^jG 
p-<J JaJI 
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■ •' 1 <— 2J-2Jj 2 A I U II d_JLc CjI a j m-v (jjJ^s i4-uaSj"l djuI/^/l d-LsL-uoj Lujj>. 
w I c 3l_j_>J! JJ-laj ^Ij fftlajc, V I Cilj < i n"i i ii U CjljLa-iLiI Lyj_2j -j '^>H 
. ajjt 1 1 1 Sjjj'n II ^j-uj o uii! M£jLt_ul_U CjjJJ Lujj>. 4Hjt_i (_p3jV1 
La ^ISLa ^1 ^ jjjIjjjJI CjljJLa (j-o 4jtii3j *j_*jx. jl J_c Jajo ■ 1 1 I ] jj < aj 

i^j-L^lj-jJI 0 *»«J (_£j»j?e_a jl t<. i its JlLI Lcse-La J^SL-tJ^ ij^pajVl C^r»o Jjj_aX. 
jlj_*JI lj_A .4_i_jlj_ll jj se ' a 1 1 jj^j clLsL-ujj (j^aj^/1 J-^ ljj-(ije_a Lo^ 
cLJLc 2J3LL3J 3-jjjr i*i U (jjjLajU jl LaLc 4j<-<I/V jjIojjuj Lajjx. Lij-i^s j ) i aj 
^jIij Cr^' ("^tHLj^t!-" (j -3 ^LjbjJa I jlj .jijji^J! (_fj-ij CjLiajjj-JL^ 

CjL*j3j_2JI jJlCJ JjlJI Jj-K-a O ^ ' LSJJ-^' I j"" flJ *^j-lL$JI 

^^yjusLi^sj «Lcj ( _ ;r 3 ^jjjIjjjJ! d »U»a I iU " , ,,i | j|j .^^SLjjLaljj J'C i"i_l 4-fla3jJI 
t^j_u1jj_jj| ^1 « Mil aj rt I j^^Lt-ojJLa t t j-tij a I a ^J*\ ui i JjlII <Jj_*»a (J-£J t^J-uij 
^~e_u 4_l9LlJ1 Cj\ j_t-a VI jj_a £j^>- * j o i n a 4jl9jJl11 CjI j_t-£5 1 ^j^* * (J^aj (1>^ 

C)l a j i n -»J1 ^jX- r^>*Li L^LcaAJ . « ifaVI Jal uilJI 4_lLsju La_a j_i^i Cjlj_t-aV1 
CjI jj^VI ^a 1 11 1 I jSL&j . i_i2jjJ! j-^£- J-12-u (^J-II *^Lc 2JaLLa-i 2_jjjr uii I 

«• I >^Tj (j- 3 c^jL^ 4jjjSLII 3 < 1S1 VI (j^. <LjjvLlJ! 

cjLijj^jJIj cjLjjijllSLlVI (j^s jl>. ^1 SjjSHI 4_ujSL!l 4j>ji^/l (jl »l ■ all 

j-aj_i La La-so ^jl . Ltj^a^ o?" -- ' ^^ri-*^^ (J^-^~ (J^J^^ ' ^ ' 2j duL^ 

3 1 la S 4_uj^ ♦ Mil 4_t£, ^jJjj i4_uj_UiJ1 (jAxulII (—5^1 Jjljj ^jl£La 4j3 j3 ^ ...At 

^ J * g ^-j^>* * *J ' a > C?^" cj^ ^ ' cj^- 1 ^-* ^J-^ d_jLiU1 * )jj 3jL?e_a j-a^. ^J- 1 -^ 

jjjaj ^jjS 4_u_u_ujJ1 Cjlj-LajjJI (_>-ajLj iduL^ Lx-iJJ • 4_uljjJI LujLaj , 2'a \l , ^.1 1 . 

jl ^LjjjjsI jojJLSJI ( _ ; ^jJj t l>JI j i^ajJI jLjtAjl (^yi jl 4_uljjJI 5j aj uJI 
2 < uiVI j-jjLjj CjI Jj Jj3 ' - La (jusjjj j j 1 .ill ^1 LijljL>.i Jji JLaljl 

.2_LijSLII 

£ J Q ( n La 1054 ^Lc: ,j_a (aJjj) 

(^-jj-LaJI l a ' ^**' * ^ (jr^3 * L-^-<-<-<-? t j^-I J 0 -? 0 L^L*!* ^-i-^a t i La 9 
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i^jjL_uLj^ jj^uu j^>-j 4j( i j3j!L>J t l ijr jLtlI1 ^t-dil LiLSj ^jjLj 1 4 (j^jj^LJI 

La_)LLi_« Ji^l J-^' er'I J ' n r T Lj 4_JL9j_a Iojj . JjJ_>J1 ^?e_lLJ 3jj_t-a (j_al: 

I I juk <-2jJu 

3jLc Jju La 1 1 JLs-V Ijj JL3 (jL^ cbV «(jLLij_<jJ! j » i n"i max j<u-ul-i 

J^Li. (j_a jLse-ojVI LjLSj ^1 j-ti-i La J_c£. ^LUj-i^J! (jl^jjaj I j J j ui 

LiLii 

cvj t^aJl .j g mi? cLj^Ij SjILilj 3jij->Jl1 £jtJjl1Lj (jlsj^l 

(Jjuljs I ij . ^L_jJ (jj^. S^lj-aJI 3tjj ,„. ^£Laj^ tjLgj i^j-i 

*j c j se » ^ 1 i ) (_£J_1I ifil_jj>. jia_4-i 3j^?e_a J i** (J^-^* ^J-:**- 1 (jl J^^-^J 

V 4_tSLJj i 1 JL>. JJJ^ JJlC J 0 -? 0 Cj^rJ-^ 3 C?"^ Cj1jL^_ojI t«Lu_u CjljLila 

Jiju 4jl_iil! i^-ijJ Sjjcjs ( _ ;r 3 Jlj^sj (j^J •<— ill J^>-lj C 1 -? 0 iSS^ J*^ '"'J 

J_j^ (j^i i_ij^sj 1 572 aLc ( _ T i j^-I p I j < i n"i i .1 a p->j 1 054 j»Lc jLrtAi! 

£j^a I 604 j»Lc liili Jjlj j^i-I jLstAilj iTycho Brahe 4_utljjjSLu 

p c i ^ ♦ , n"i i ,i a jL^t_flj! ' k« se I * pj Ji_>J1 ^ J i ntj ' j-J_i^-)La^>- (J^S 

i uLAj-A J j a j i I J Ic t_<j£ (^^' '(J^''- :>, ^' Lcijj3 4jI Jj I jji/Lc (j-a-a 

: L^lS t L>- j 1 1979 ^Lc (j^s Nature 2j"'l l^jj jJI 5lL>J,I jJlc ^ i jj_oJ (j^ojj 
I JL>. jujui jL»_aj1 (Jj?ej1o I 979 ^*Lc ^ya (jjjjjLa) jl'^j j-* jj-a jj-u-aLiJI t^£» 

cjljLjtAiVI jl < mm t ..I 3*C i ui SJaLj/^j LaLc 4jLAij X-Rays 3 j ij . ..II 3 < ^i^U 

(j-aj Cjl_jJa_«_a i_ i i ii jLa-iiVI IjLfli JJL>.j 4juj/LUI 4_uLiiaJI <U^jJLl 
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<Jjl (jl^ (j^L>.La (jV ((^j-jSLJI (j^L>.La 4«j^)} p_*_ul_] cLa-dLlI aJJb O_uj_*_o 
Sj j i < t~i 3j-j?e_a ^jj-Aj i Ljlaa.^ 1 ^^Jl a Mill 4_j_uaj^1 Sj^LlI I a ' * ijr 3 
,4_jjjj^3 4_uj/ L-aJl 180 ijt<t<i '"ill LLaLtaj £>c SjLAII Sj_>JL 4jljLj 

I «1 a J . i ir-i II ^^Ls-La 4-a_LC i£J3_ojj (jl (J-aHjtJ I a j i n> 1 1 i^ni JL>- JJJ 

oJ^Lajj (jjijjjLa t_! .(_gjl£jj Nature 4l*-a qjs <& ■ ■■ a i JJLuJI (^^a^ ij_a^M (j^J 
4_Ial_<j/j_i 4jI j j ) uaJ.1 I JLfli IjJj^sj (jjj-!l i jljJLLUjJ ( _ ;r 3 «43_aJ» J^J<-a 
-Ij-j_Li3» g ^ LaAJI ^"1 J^J-a (j-\_a 4_j-alJLll CjljL?e_ajVI ' a ui^ jL^>« 

La (j I 3j_fl>j_J I ^£ w I c Jo j j j I 1 I i j a s Ljj | « 1 2- Ij_j_Lj^ » j « I I 
4_ua_UaJI ^ r i nil cjLIa a * J_*_u Pulsar w j*-*-^ £-IaL_u s^o-Us ^-A J-Aj mi 
JijLaljjfe (jLa £J3aJLl_j J) U*n La_i Jj-u^aJI JjLajVI (j_a piijJL) (j£Jj ' ^ ^ 
^ » i n" i n U jL^_a_il LiLa_i £_a Ja_uj-a LaLc d * mi! j^?e_aj (ji ' a ? * 

jii JLalo-VI I jj'a Laj ijjljj SjLc jLj£.VI ^ (jlji-Lj I a it j p tag al 

ajLjlJI ^Jt 1 J_A (j^SLi La_ijj . (j i n a '"ill AUajH ^j a -io^* 3-a j J-i-aJ.1 (jLi 
Jljlj I j tlaj ^1 SjijLc <Lul '^-'*» CjLoISLI 4_uijo 4j^j-a I ajjeoXI (_gjL«JI 
1 1 i^J-aJ I ^^j-A «49 ^j)> fiL_j_aj^_Ljl ^jlj-uJI £^a_Us^-a Sjljl j^^J ^d^ 3 ^-^"J 

l_aJU£. (jjlajVlj Sj_flijJlj >jl LslC.) (jl^l jJI ^ 1 .1 a uJI A Hall I j j 1 a< (jl 

jSLII tfJLfli (jSLIj . 4jLaSL!l sLi£ Lxj S-^H^ Ljs^La^. jm i"ill ^ j 1 aJ 

, taj * j j , ^ 1 1 1. 1 j'a p t^<» ij »,,.*,,.« jl A il ^ -s. 1 J^^l w lc ' ■ IJ (j 1 

Cjlj i II J_fl> (jl La_iJ . q n a '"1 II jj-a j-j-^I a^o_>o jj-a fiLuj-aJI < i^l ^aSHI 

(jLs (_£j|j_iJ! Ja^aJI (j_a L^jjijJe^s JJLu iJ ^£^i\ • Laj « 1 a 1 1 j Sjlj_>JI CjLvjJ 
j i'h; (j n a i"ill (j-a j-j^I p^*-i^ i(j n a i"ill J-a^. (j^a j j'i'v \ j 1 n 3 1 (jj^-J LflijLa^.1 
4-a-La.j J^l^. A^a-ti-A (^jJI 4_l3 Jiajv^aJLl (j'^'JJ^J^T^^ tj-^ 6-1 tj' ' " * ^Ij- 0 

ijr ^ (^Lj 4 _ ;r li_I1 3_jj)_o_Ll1 cj^LcLilJI ijr l\ Jl y.WI Jj^ < i.nll ^j^j^La 

Jl< .°:.t jjU~.t l^I^ O^j j^l jIj (jla 1 1 j£_4ij . iijoJa ajjG S_uli!l 
. j— l-lSLII p^c-JI IjLfli (J^s- SjjIjJI t_i^l^SLII (jjs (_gl 3l_L>JI (jjs 4-a^t n~ a 

jLa_ajl CjJLa- j 1 .1 4_j| j^i-l Cr^ (jlS i.nll (j' OJ^J 1 "J 
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cU3 La 1 a-iiLc I jl p^J^f p j 1 -- I 
.jLa-ijVI I jut pfl o a»j (jjLtJ (jl 
(J|j-^J-J3 1 ^tjjre-JI jL^jLlVI CjJJL=*J ^j-oL-oVI JLl^ILII (jl 

ljU>. JLjJ mi II JaJLUaJI (_5-i3 .(jjSLiLjJI ^Lajjl (jx. JUJL>JI (j-a lj^>- J-f^ 
i JLJJL>JI CjL)jJj|j_jJI £-a ^ (Ji-I -5 (j-3 Sj^>JI CjLijjUSL!'^! (JS[ uuJ 

ij^i-VI a « iJI I j Ltajj 5 'I i^iLl Ij SJjLajJil 4-uLij^SLJI Cil Lse i"itl (_j-«ij Lo_l3 
j_uSLj jJLi^s I Lajya. (J^so «Jl>.Ij 4js^L*c 4-Jj j Si jj ^1 pJ=-tJI (Ji-I -5 U^^-^iJ 
(_gj_£j_U «j_>JI j-ZK-LjuJi I j I a i."'K uiJ (jyjJI JUJLr»JI mJ^JJ CjLjjijIlSLI'^l (j-a 
p^=_iJI jLsc-ijI dJJj (j-C jJLLjj ( _ ;r j>.jL>JI p i u-SJI Jjjj La-i£ ' aJutj LJL>.I.J 
(j^o LiLti U9^J o' er 0 ^*-^' J^*-^- 1 ^' I <j^-*->J "p tacVl j » i n"i i ii U » 

£-juv>.j . I gg3 CjJLs. (_ylll 3j_>J,l ( _ ;r 3 ^jjs.^/1 ^^c_Lll JSLI <-ilj"i uiXI (jjjQll 
l>^>-5 '"'J S * A 3j>^' O^Th 1 ^" UJ-"-" *— 'Ij ' ^ <Ls}L«JlJI ^>=ti-iJI 

(j_o (jj-^ jL^e_o_l^LJ t(j-1 i intl jj-o (j-U^La d * ' gaj <J^L>. «l^ttjluj»a *lj^_>JI 

. *lj^>JI (^3 Sja'mU ^UijSLII 4jjUI c-jL*]Vl 

l_£ j-!l pJ=-tJI 3-iLa p la « a « LiiflJI ^1 i_i^.j_ll "p la£ VI j » i n"i i nil » 
CjLl«£j 4_l3 (j-uLull pjjlj^lj U^jijjLj^JI (j^s d IjH 4-uj£ p i aj (_^lllj '1-'^. Li-i 

j^LJIj j»jjjlj^jJlj i jljjl>JIj njj'Cjl i ntl j iUjjj^LIL^^j^.VI cjIj jJI (j^ 3j_u£ 

I J LiJ Lo_l3 42a-uj_U sUi-LvoJI CjLijyjjjjJI (j-a (jjSLU (_gj^j_U *j-><-II J-A 4_l3 
(_gjjJI l-^-jjj *>f^ ^i)- 3 ^'j- 1 (J^ (jr^'j ^JJ-^' l_£j-<^' 4JaLj/^j 

4 mi g's La 4_uj_=»o <ula ui (j-a «UaJ J_a Ij^La ^L»^ (j^J^ij I &j ta a (J " ^ L^jI 56 1 0 
s.j_>JI jL^_b LaJ_t£,J . «Lcj-i_u_l JJJ-i (^^J^jj p->»J (jj-^J 5 Aj • < ^ iiuLu^J 
^JJLj 4jLa i^^^jjjjjJI pJ=-tJI \jJt (J!la JSLJujJ j^j>.^/I (j}^-"-*-" Qja (_gj^jJll 
3|^j jJb (((jLLaj-i-oJI p_i Jlj_u» j^j-o ijr 3 i ^^3^_uJI pj?e_(Jlj ij-^l «Lcj-i_uj 
( _ ;r i (j^-J^-j LljJjJ jjjGj (jjL^jLa p^s- (_gjLvuj <LaLse LtaJI 4iILi 

«Llji «Gjui/ ojlyjl i^jdl imSjJLII i njULlill L^Loa. t_jjCbcjj 3_^Li]l 

i aj^aVI ^ i hjULulU (_Li>JI (_Lt-flJ La jlj-C. (P^ 4j^Jr i"iU CjI nj i n->JI ijLl^jVI 

, ,, j UI ; j 1 1 Ji>J| cjLijjUSLI^I o-« jjj (_gj" Coll ( _ ;r a j-jjSLj 41a 

i _ y jj-a i;^u3 ^J'C i"i i ^Jj t daAfl 4j^j^Ij CjLjJUJLi (j-uJ-J 4_j_ajj>. CjLcI ♦ mi! jljjJI 
Ltlj_i LuLa i^LujSJI SjLill aJJt i>sjj>.| JL>.| jm'^ (_psj^l OjlSj I jlj . I i eajl 
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IjJLiax l_&a^.JU LtLt^t_l (_£J-J1 t. i i i ntl ^Jt \jJt . SjJJ ijr 5 3jL>.1j 3j-a 
aJJt lilljj a ajj jlj (Pulsar) 2 q tv. ; 1 1 j , „]\ 3_j^jj|jJ| cjIjLS/MJ Lua£ 
3-51 (j-* 0 J ■ ea a * J i"i J Cj_3jJI U , , L^jLa (JjJLtaJ! JlLa cLUajLJI ^jjajjl 
J JbajjIjJ! .-.I ,^ wtl JjjJ, J_aVl JjjJaJI O-ijSaiJ! jj .SjjUJ! oLcLJI 

JLOa-Li (j^-jj (PSR 0329+ 54) _> <_a jju La L$ia j^ju ^1 jjLuail « jub 

L_t^^ Ja-^LseJ (jl ( ^>^-4-i i L^o^ljj ( i^l 3 lXc j\ jJLJuua c_^a£ 

(jl liLlSLaJ V! I glial j I j * " Sj-JLi^j ^ »Ua ^J-^ i.*'^ ' 'I at _aJ (_LaiI! (j-o (jr&^ 

t^ljs i iu Sj£LI! Jjjjti o' (lilli j-^c- j^-l ?<j-" l5> cJ j> -^ 

(j^LcJ! QaSLj JlS . <j-U^lJI Lajj i Lg-La J-^^' i_Sj_LaJ! lJ £ JJ - ^ Cr^ 5 " 

^Jj . ( _ J -ajjJt (j^jjjjl ( _ ;r 3 J^VI ( _ ;r Lc j_uJuJ I jj-a Lc jj 4j jL^a L^jJJ Jjju 

ijr 5 c_uj-dJ1 f. \ i^al] jj-a c^^-H^ri-^^ S^La jj-a 3ji^>.La ^ /".T^^ , ,.1 

jj^LlLa J *\ uu olajj i ■■ LgjLa I j~ •>-" 2ji<-ij^1 3j£LII jjjj (_gjJ! c^jJ! 
(jl (_L^a t_ja^!UI (j-a cjLus I 3Jjju»^ SjljjJ! sLlUsj^/I 3j£LI! 

Sjj^jll djlaill j Sj i n"t tji Jj^j 4jtia2J| tf juk Lu^a^ tiJLC^VI 

4_Lj_>JL^ ojSUsJ jJ-jj (j' o^^ 1 ^4^3^ ij^W o'j i^ijVl Sj^-I' j^J-° 

(12)-* 

ij^>. 1 Ls^LaX, ^t-t-LtaJ ^jL) Lt-llj La^ «GLo* ^ J ' * (_^oj-o 1 f i n a La_=»o ^jl 
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La_>u (j-SLIj . (^jijJJj-lj (0-><J J^ejj ^<u ( Lbjj I \j < i . 1 " 1 1 1 a 

(^jJLc i Lljl 1 u a t A la-^ 2 \ j ±juuumX\ 4L>.j-a_l w d ' j 4_al^fc-^a J-^l 

i4_uj_At J-^' J^^JJ'^" O laj * 1 t^j n 0 uJI «dCi£ l_sL*_Ud t 4 mq -»J 4<JLiil1 ^Jj 1 < n 
4-j_oL>- sLLi^La LtSLJlLal Lul ^j'—j'^'tj . Jjjj/I ^1 4ILujL>. 4j^»o j! 

j^^jjs Sjl-ij (3d>^ L>*~ 'lP^J^ 4_u!iL?e_l ^SL^tHll 1jL$j>. i4jj^E_*_u 

.cu^j3 ^Jjz. LjLuij LgjJ! dJjl 1 ,itl LilLuu >Cr< i, J£j '- 13 -' 

C < a a ts> jt ' - «jj LaJ LujLus J^Lufca j^pajVI ^^^JLc CjLjLtlllj CjLjI ^o-l>J1 £_j_aj>. 
CJJL>.J LxjjJ^ ij_uSL] lLL! j (j-o Jjs! Oul^ 4-ujL>JI (jl ^Jj -"^l » (j-uL-ul (jt^ 
dul^ 4_u!iL>J1 (jt ^aJj . L^-ijj «■ 1 1 1 11 \ j-ajG jt J^AJJ 4_jJjJLaj clivals Mit 

SjLitj jji^lj V^Ja j_i^i3l (^Lllj cjl3LjJ!j cjLj! _oj-><-!I o-il£L) j-j^I 

^ j i hi lJsoj-u Lal_a_l (_£^JlJ1 4_u!iL>J1 <J-*L>. (^jJS (jr^* (1>^J J ^ *" L ^J&3 
4_j_a j-jJI LuLo* i _ T 5 i JLj^QJLi ^J* a « La j[>£- (jr^- ' p^**' ' " rt ' Or 3 ^ J <>>t1 

.Sjjfc! jJI 

LaJL^j .(_gLiJI j'jl^" J^*j^ «^ I » C^J-" Ur^- D^' O^J - ^" ^J- 5 ' J^J 

«^ 4» j I «^ 3 » (jJI » (jjs ijlil! Jjj 1 11 (j^c (jSLJj 1 M^is 4_u jL>J! Jjj-i 

Jl^3> ^Liaj JLl)! lLLj_>>j . 4jI£La ^jls \j a 1 a a ^ j 1 aJ (jL^ul (jla 

4_u jL>J! j_uG JLt-a (jjs Lj^l^Jj^jl JiJUJ 1 3j 1 • I j^u^ 

w 1 C l—LjjjJs JJJU>. j qifi) Lal_4_l fft-i^J ' rt ' i_ilj^tjj ^^Lc ^L»_t-a_a 

L^j_>>j (j-C i—aJjisj V J*C i"i_)j iCjIj-o ^ aj sLujL>J! jl^j-^ L 0 ^^ C-^-yjJ 
^LaJ^JI JIa3 «^ 1 000 » SJJLJI iLujUJI 
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i(Chechire) j-jl ifLo-uu S-L^s ^Lui^Li «.LLJI jus (^ic ^(j-ifu 

LoJl_LCJ «l ljL^JlII _}^L] ijr 3 (j_ujJt» t. i I n~w j^^Li. (_j-$-ll J-UjiHj 1-4-1 Jj 

£yC 4_<j^>.L-i-JI CiLcjl i ii" II . *Lbe-iVL] Ijljj ^ ij^" i ■■ « (jVI (_^i>- O-il^ 

(j-o 4_ujL>JI Loj lilj - J^L^ (_yl>- 3j2JI 4ijLaJI 3-ujL>JI 

jjJ-i^.J . I-La 4jj_2-o (j^J^' 3 :=e - 1 ' ^l--tl ^1 '■ i t ' 'i m .-J LtaJI (jLfl dJJi 

4jjL>JI L^jj-uiuSu i5j-<-u (j S u 4_ujSLJI j-jl iVt 4-Li3 w agjej 

^ <_ , ) , ,i \ j pj i * J- 1 -"' I ' ^" (jL^Xl 1 J-A JUj . L$_La j-ij (J I J tjaJI 

Cosmic) 3_Lj^£LII j-jl ui-) mm . U U a Lc^j 4j - tajaej Lxj SjJtlU <GVLla 

4_lS La-i {yC±j-xj& 4_u!iL>J1j 4_sLi£L11 ■ • LoJlI^j (Chechire Cats 
V 4j^/ 43-*-°' Lj-23 jj-^i-u Jl^j .^j^SLIl jj-* w ^**' sc *j ^ 3**' * ' _ij_i_u^M < ■ 1 1 jjL^ 

i 1 j-j?e_IL?e-o p. j Lea 1 1 <j ^-^-J 0-i^>- a «lL>. 1 ^ Lo 1 4_Lq < Jj^-i I t-s" , ,. \ ^ jjJa 

_1j_j_u^/1 ' i 2 j 1 1 q\£ 1 jl 4j? Il>.j '£^J tj^-t^-i 3*iLtia_a ^.Lj-iio^/l (j^^J (jl d)^ 1 ^ 

J^>- tj^-i l^lj ct^^^-?^' °*3 2 ?51 i 11^.^1 tj^*^ ^jL>JI 

j^jGJI ^Jej-uiJ lj-li_La (ji^J j_<_u JI^jjjVI < t-5jJ I J jj>. ^r>j^ (J£LHij 4jt^aLiXl 

.SIxjJI Jju 5jt mi JLI Sbtlll JL>. ^ 

. ijr jjL£LJl 4jT j!iL>J1 jLl^jVI (j\ '< i .itl cjIjLlLL (J^. J3j 4_^>.jl_>J1 1 gjl ^ .U 

JUlj w 3 ) ^<i_i Jl^ («->«J (jj-I! 4-j-uuJLj Lol . 4_ujL>J1 p 1 l_j jjj^_j_tJ 1 i Lai Lea 
Lla^L?e_a «Loj_ulI1 CjUsI uilJl jj-o 1_Aj-lCJ «^-1ojC j » i 'i**t i aX\ )> CjljLrtAjl 
L^JtSLqJ ^ ^ (jjl JL>. ^'^ > > * (j-u^j_jJ1 dili^ t^r^- *-^3^ 4Jb£" 
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pj j-^JtJJ ^JJJ-i ^-^3 3 ' ' ^ l)^ mi 1 ^aiSaj 1 ^j?e_lJ1 ! JLfl>J gjLi^jl £_La_l (jl 
e_3o_i_u t(j n 0 4]j£ iz^- °J~° QlJ '""^ d'jl'fc ^jj-J J 0 -?-^ 1 J-A w aj se * 

3j-aJ_t1 4_u jL>JI ^ j ' -^"j U ih1-»oI (j-uo-I d 3 la * rt jQj?t^t_) ^_j_i-a_J f^alalu 

4 1 1 ..1 1 nil ( _ ;r a »j-uii! I (^li (j43-y f^*-^' ' '-'jlj «^ 10 1 0» 

. Lua^ (j_a ^-lm^Cu^ (jLajJI-^l'v alt d 1 ■ all U 
(J j uiXi a (j 4 ^* L$3»^ ^_y^HaJI frljj-uJl » loJiiiJLi (Jjl tl)^ 

L^LtL*jj (jjjLJI c^Lt^. 5jIjJl!I (j-a 4j>-jJ (jlr cjju 3j£LiII (j^Jj • 1 783 ^Lc ^Jsi 

mi T I i_i j ii "1 1 1 -!>3^>-J Lr^- ^-"^ d-f^' •S-^i>^ Cr^*" 

j se a . Lt-a_il (j-\_i£LlaJI (j_a JtH^-^ p j.!** (j-4-i i Lhl>rA^^ (juLflOl La_a tfrl LgsAll 

I il La jj^j (jSii^ i^LULij X-Rays 3 j m 1 nil Ju^i/Vl ja-u£ <_>i=jVI 

V (jl£ i3j_Lua2J! Jl jJaVl cljlj Sj'ij ckJI cljL».jl! tfj-fli j I taj 3j<lritl ^1 1 n-vVl 
J_i^sj_a Jjl (jL£j .(JLc (jLSLa (j_a ^ » uiVI 0j_fl> 'n 1 11 I" ^JLy" 1 iU (jl JU 
j! Juo ^1 (jiLilj ii_iL^c^iU jjILa "-^ ^ J m 1 ntl 4juI/5U 

Jj-ljJ, I 4-jJLta-jj (J^-M (j-a Sj^titl CjLjVoJ! (J^3 (j-a (_psjV! 

fiU-iUj^U LaJLLo 1jjuua_o jijj-^j' t £2_ifuli£'t 1 97 1 ^Lc i^^-Sj . 4jj->J1 i^^-tAJ ^'-j^I j-*-" 

^j-C Cj La^Jjtj, 1 jj 4 *^t-% ^" t, 1 jJ 1 l-^u-u (j L£^ Li^_aj . 1 JL>. Ij^uL^a « I -<j_u£l 
J_jjj «Lcj-<_uj « I -^j-u^l (j_4j j_Li_u_u)) jj-C- j 1 1 ' (j I tj^-^- 1 ^» «Gl_Ua_aj t <_sLjlj 

^j-SL^j V ic ^JLlJL_i^ .4_LjLU1 ^ j^Lo^L^ lJiJ! 300 3JLJLJ1 -^tl Sl^j^ 
1 000 / 1 ) J£ (2uilj 300000) j-^l tj^SLj I -^^1 qmjjJuumS 

I j J ■ <a ^ J^Ltla-jj LiSLj^ ^j?e_>J1 ijr 3 J^L»J ^(jr^u . ^1 i ri'Vl ijr S jILajlj^ 300 
^A-J 4-Lt«a LaJ 1 1jL>. 3j-jjSLJ1 Cj Lb Luii, 1 jj-* ^Luj-a 4_j_Lu_u «L*_tI/l C_)Ltia_aj (J_i_uj-j 

jL>J! (Jjj^' jj.'^l 3^-°^*-" f^? 1 -^' <_P'- 4 f lS j-" »l n i ntl ^ JuuJu (jlSU! 

li IjuLj jl Lialj_a 4J (jl I j j la a (_^j_ll »j i a II ( _ ;r 3 ^ i ■■ a I ' a uiSLj (_gjJ! 
(_£^>.| 3j— aj tfLjoVI I JLfli 3j_a 4_ujL>JLl tfJUliJ (jJJ-a J-^ 4_iSLIj i3j_u£ 

(j ii a Mill Sij^ (jlf Cjlj-a j ^2\jX\ I j-fl> JJJJJ (j^L«J.I oLjoVI 
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V c_*£Lj^ (QJ?e_>J jLula (O^ej*. (jr^i J^-^J n o (jjj flljtjlol *j "•<- 

4 \ miLj 4_j_Lu_oJ1 d * MiVl (jl (J_oIL>Jt! (J-*^ • Jl^J-ul I I Sj (_^j_u (J^^-l (J I 

(jj jJLIIj « I -(j^l (jji j i»j i no (J^>- (j-u»-*^LU jLJLllj jL«J! ij^js <jJISwl>.VI 

Lr?JJ)^ ' "" ^ " ' " ^ lSJ-^^' •i3^l>^' j jj'C 11 ,3^-«-*-ll ^-i^al l*L>- 

jV LUajl i^ij^ «X -2 ^j-L^j-l^,)^ (SS 433) j (Gx 339 -4) j «86IV 
jLjtAil LjLSj jj* «Cassiopie A A Lujj . (jLa liilj^j . tljijj-u Ljj2j 
(jj_2JI f^^s ,_psj^/l J-j^sj jus ajj-iJa O' S- 1 ^ (^J-'J^O"') cr*^ 

I Jls.! jjLa till j £_o (j_a j jj^ JJlC Jl>. (jl^ Lojii^. 'j i nil 

i^'C i n'^jK i". . I (Jjj 1 1> 1 1 ..->■ till JljT JU*-J Lojjj • jL*jijV! jijJ (<s-I 

jLjcjul! (s^tiH t_J g^tijl o - ^ o ' x ° -s_9-«-"T l_c2j 

{^ajegJI ^JjL_uj ijr A ' ea all ijr 3 CjLjj'C < njltllj p lag ^ * i tij i u U ^jlj-u 

(^-jl "l Ul l^f 4_1 (jJjj j-II J J i nri'lll I JLA ■ (j ii i i"ill J^>- 

li - 1 < ^ '*» ijj-j 1— LlLlLa (j-Sj . >LUa_aJ! g j i ii ) ajjlij SjLi^. 4_u jL>J! 
(jj^ ( _ ;r i j » i l_Lil I jjj i a 3j LlIIj LjjLo IjutJ J'C i""t 4JjSLi Lsj^JLo (jjjju 
V J-K-J (j-II La SjLa cLULu/j_) I j I gg a tfj-ii JU^J i jLtJ^! (^^ij 

v^jjbjl t 3 j I -sll 5_bSLII (&^- jl^jl I »»K .j_<i/Lui JSLAj 4£jjj (jl ■■■'< 

.jjlS LjJ (J^ijJ (jr^JI J-"^' (j- 3 Jijjj/VI i_cSaJ I (jj^J ^ J.' '''"'^ Cr^J 

^ jr l\ i^jLiJ! (j_a I <i j i ii-v i^I'it" i ii dill CjJLaj liLiS 

i cLljv jj j-j-jJ I j -1-lSL i_) ISL-l 1 dJjLcLvu (jV r Uj ^ , ,,11 cLuL^i V 'Li-i-aj Sjj^ 
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jj^>Jlj J_U jj-a (jl J*** mi \ '"■ atlaj i ul I jjj • W *J i i ill i_a^_*_u 

3_lx^j_s) JJJ-J 1 11VI l— t-S^i-ll (jl^ Ijlj t^j-cU uiVI (JjajGjI (j-aj (j-tj!}L>JI 
i(jLajJI-(jlSL«iI jj>.VI i_Sj_LaJI (j-o (jl LaLa-l (jSLa-tl i(4-L«jj*-a 

La>.}aj>.j C iLjI LSLa-a (j^J («J 'lS^^ J*** ( iL -^ ^ i<L».Laj]| ( _ ;r 3 

(j-u 4-LbeTJl (Jj-^l (j -0 ^-J- 1 j»Ji-2j (j' £ ^h 1 ■ 3 '- : ? , ^' J}^-^* 0^-*-> •J^- J -" 

jl£LaV! ajjt 3 Mi^Lla jJal j (jl S^LlI! JjTi" i uXI (3jt . ..11 (^-^Ul (jJI 

^jt ^j^SLU ( 2>^- 4 - 1 '^j-^LjJ mi II m£Jl^3 l_J (^-u 3_iJl>. «Llcu Sjj . ^ * ^Jj 

. L^J 1 o i n**( a j^Sj 

Liigj-J u<<0 uJI Sjlj^tj j£La J^cVI (^yJutlLi iQaSJI «l_bl (j^e-i 

. 3j-iIuLus ^ n g miIL Jjj jL^tlll j-laici I t ga 1 1 ijr sLt-£5 i ^ r fl_j_t-a ^ ijr 3 

(j-a LbjUa! I jl \jljuu1ui I jLsji ijHayLj^ jj^jla I 50 JiJU (jjs L^JJ^ *— ^J-*- 1 
j.n Mill ^1 S3jj|jJjl LikjLj (_J^ LUia^l I jl Lul j a i^aXI (jiill I , „ 

Lgjjjs i(_p3j^/l ' " i j i a 3. 1 (jjJI (jr^ • ^JJ-^W LJ ^ <i i n"j i LLqj Lajj i LiS^jG 

jn «1 mi tl ^J)j-_iIo ^ J -»o j J al < ^* H . L^jjG (j! 4-jj null J 1 ej ej It V 
' L^JJLJ 3 jL>.lj i ^^>* (J"° J - ^^ '"'^JJ L^ajtJI ^J^* I (j^L>~$ . ^J-flJI CjI ^_t-£5Ll 

^ j mi 1 

LiJJ j ^jl I II \\ ijr ll d I I II flLl ^JilX-l dtjl^ ^^J?C_lII L$Jt_OJ II Q Mill ' p j * rt I 5 »3> 

. I ^JT-;"' £ Lj^- (j ' ; (jr^' ^IjL^JI 3ji!l j uajJI 

jLtjVl i^jl j 3jj>iJI v^jLoISLILi 41lU 3 ri miTC a j-lc 3jH Sj^Jll ^la Ij^i-'j 
JjiSJI . L^jK i .I (jAjoj I_Ll21IIj (_j-IjI 1 L-aJa ji^ Li^j . 3-LaAlII 

JLk-jI (j_a (jr-^ 5 " Mj^-' OJJ-^^' • '-d^H'- 1 tTliLjijlSLII 4 j mij jO-^-i-a 

. d "A il UII Ljj^Liiu 

3^jLJI 3_ial iSiSilmVI Lu>U.j ^1 j . LuLal ilSilml SjIju^ Jljj V LL&Jj 
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i JU>. LlJj^jj (j^. 3 JljIJU (j^Lo t (j-^J £^ ^° J^- Cr^-J 

ijt^SLII 4-L^je-Lll JUaLuiJI (j-Sj i4-u^L>-LU ^_l*JI ^fl f^J-? 0 S-*^' 3^ 

l_uj^?E_a Jjj^jlJ lj 1^ * rt ^ JLoj (j1 J^SL^-i p-JI ^jlJI 0 J_fl> (jj . 4jLlLII » )J^-i 4_La_j_>JJ 

ip-^>>-i jLJ-o 400 <— a-lLi ^LjL& LjjjJLs. J^-p i<— Jjiill £-aL*-«j "Ai-Lj 
4o_j_tia_a 3j-u^ 4JLJLi£.j icLoilSJLa 4_u^^ < - 1 1 q j * rt J t3jl_$_Lo 4jjLc 
fiLj_4-ijL*_o t^gagj ^IjJsij ij-<s^>* <LtilLq c j j 0 * tl d 1 ■■j" a *j 2j 1 a 

^yx-Jlj Super Novae p lacVI olj < . ."1 . JLlj 1 (Novae) olj < . ."1 . uXlj i<Lu£j£ 
La jlj-c. ip-!L«-JI I J-A ( _ ;r 3 1 '-"■J . tljijj^JI t—ijilllj 4-uj|jjj-Li!l 

L#3jjJs I *~l a 1 a (j-a j_uSJIj 1 i K i"i j LjjjLa (jl I <u£ 1 LlLLc (jVI ~ 1 eajj 

.Q^SLIIj SLpJI <j1_i 4iuu>JI 4ja^L»JI 
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The Big- j_u£J! jbtiijV! » ^CjJjJI (jKj <La 

! iuL^. liH Lai . Lcjj^ 4_i i^jd! «Bang 

Lolj . Ljj-LJtj JJL! p lag ! jjfc jbtiijVI 

(j>S_II LJLa. (j^jjij^j-jJ.! 2 il La II j S^Ltl J£ 

(j_o £jj JUs. JljljI 3-jJLc 4^liSLi <j-uj^j_o 

(j^o j-u£L!! i_£jJ JjLiJ! j-jJaL_oL) j^J^J 4_u^ «Ltia_u 
L^J V d j i o Ljj 4-LaJb ^£ LujJ , / - < I j I , 1 1 

J-j joJL«JI (j-o ^gj » ir-i ^jjlj ' La « i *-» JL3 

^i n"a (JJLlA p-Jj • 1 JL>- Ijji L<tJttj>> ^JH^O duL^ 

o^-II 3>UaJI erjjSLH jk^^' cAj 

j La * i <Lse-a!LLq cLcLais 0jLiH£,L) ^j^SLII _}J_4-i 

La L*_LaJa (_3jju JjJLajJLij . £jL>JI £ys L$jJJ 

4i_iitILa 1 Laj La ~- * jJI 
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(2rGj>a^>.jJi.l ^LU'j SjLU (jLa (jjSLII jjl^j .cjLtLsoV! £-_-a^>- 

4_uaSLJI jLlJI Sj^ » Lai . «Lcj^uJ Ljjj_> (jl LjIUJ Laj LjjJlxj oj^' 

La Li 

(^-3 ^j-il! ll>l>^ J-^-J 'Cr ? ' '.'^ <J>^ sjjiilLa 4j-Lu. 

oJ_fl> LjLSj . 4ja-jjlj_JI (jJaLliLa «lj_a^»JI d>j 4ju1/VI (_JJ (^jJkl i_kjJaJI 
-1 a i nil *ljj>-f £y> dijtjJll <L_jaSL!l 4jiijJI £L*-il ^ 3Jl*lI.I 4_jLJI 
J-jIjI CjLij'n i ii I" II cdaLu/aj LjJLs* i a ""'^j (jl (j^-a-i i L$l£ 

»i Lga-flJI ^_u_uj (jLs jj-aj-II JJL?"* •(3^^ a J*"* '"i i 9- 1 < ga a g I LcaAll (jL^ (jaSUI 
(_yjj.ll « j'^H ( _ ;r 3 Sj^s (Jj^ s I i^aAJ I J-JJ-a I J » i'iVI Jj-JJ i jJLajJ! j a" < «\ 

.^^jjl A Ac jjfc La jlj^. L-allaug i^jLkJI 

5UJ^1! (_J_»J4JI SjLaj ^Ll^VW Lilian j^JJ Ui^J' 
Sj^ ( _ T i5 4_uj/Lu/VI Cll nj i n->JI _^a ^ *C (jjjiJI ^j_l j tlj jj^J-jlJ^^JI _>a 
Jl>.j I jl i4jjjj (jSLaj (_£ jJI (_LlLoII _£ _ojj/ Jl>. jj 

^LQLa^a j—jjC 5j»Lt-ua ^Lj-ilutj 4-LJLa 4_jjl_c <-_i^_o- j_^_u Cj 1 JlJ . Jl>.| 

^ La 3 * j l_L.La iS 3~ iSC - i O ' *— ^ LLaJ, 1 4_i L^j ^5 C-t-Jj V (j-ujILia 1 ^_jj>- 

L-^lj-j (jj-J-JI U>^' Cr-^ ^JLH 1 -^' LtV J^' C.K uiJ dlljLij 
1 ^ j i ' * ij:r jJ1 j^j-u-JI j>J-A ^JL>.I jj-* ^Jtjl-L^ 4_ij1j ^5 ^j^- 1 -"- 1 LlcoAjI (j^- 1 ^ 

.oi^i 

SjUI . LaLaj LaJalla (jSLj joJ jLjLfljVI IjLA (j^/ ' J-^ J^ - " 

I _ j Ij I j* ^ 0_ijd>.lj .^jjs-VI (j^La^/l (jjs ■ a!i^! _jL^ 4jjSLII tfJLfli ^ 

ol_LaT 

JjLalUI ^Ji£. I JL>. (_LJLa, jJ^ .CjIjjJ,! (_>a Jlj^Li^. CUsc^s] (jl j«Jj 
.,_^>.V C^J (_ T 3 SjLLI (jjs sLj/jjila CjLojSj J j*C I <_aL^ (_Jj^/l 
S-Jj^/I CjIj_>J.I ^ * 1 " ^^Ij}! 'Ctt 1 - 3 '-?^' _ gjVI jlj a" i .il ^aj 

jljCLal (_ ;r Lc LtaJLUiJLa I j ■ aij ^Ja i "~j .(_gjljJI ^ai.jJI (_J^. «l ^' a ^ >J I <■ ' j ' 
.4_jj^jJLl 3j_)LlJI Sa^JI ^a 4jj1^aILa 4_ujL>JI (_>^ t — 'rP* L)^JJ^^ J-^^ 3 ^-* 
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jV i LgK ojSLII «L>-jl ^ cGl i i_JLoJLi c^lXlo L^il jJ L«£ SJisLa^ cjlj^*-a 
SjlsIjJI SaJUl (^i^ 2k' al >J I j ,3j_.M -*.tK2._. ,Utl ^ 5Uj,„,tl ^l^il! oJJt 
SJa^LoJI i ,i-vVl (^ic (j j taj ^pJ! *Lj_ui!L3 .4l£ QaSLJI ^ L$jI i ^-A iylj-JI 

Lufc J_JL>JI (jlr <j^-2l>-3-<ll (j'jJ- 5 J 2 Ual , ,.tl ^| i „y^\ Jj . U* 

(jjSLII dJLla CjIj^>J,I ( _ ;r Lc 2 S j La a Lgjlj j « ■ aJ I (jj^-" 

(_psjjijj j i ir-i^fl ^_o-l«JI OuL^ Si mi ill *CbJ->JI CjIj^>J,1 (^^J 

CjjaJajj .^j^M ^^jaJjl (jLhH '**VJ *" ' "I ^J-Ij-JJ ^dj'j^ 5 " ^iJi -1 ^->!^LcLaj ^ j/ a 
L^Jl a ( nij j^JLu ^3 (.Ji^uj 0^-9 cLcj-*_uj pj*_>J1 clijL^Jl cLL>.Li_uJl fiLjUAJI ^aj*_J1 
( lj3a_l j-]au-u) 4_j_aj?o Cj 1 j Lse_i2J Ll LaLJj-*_u L$jLo* 4_t^_La ' & ^JL) J ^ (j - * 
iQa-jj_SL!lj i aj-jJLgJ I (j_a l_iJj_U (_£jlj_>JI -iLaj-JI 3jij_«_aj 2Ja|j_j 

(j^a (_Jj^>.^/l ^a^cJI <j-U JajvjJil jLiJI ^1 i(_Loj^/l j_i^>Ll«JIj t-CP-zr i n^j^/l j 
p Vl Cilj » i n"i i ii U CjIjL*-iL)I . j»ajtlll (j-a 4i>.V (J Lev f (J£LuU (_L->- 1 

fiL_jJLLj_a fiLL>.ljCLa S^^Llss CjL>.^_a 3j£LlL1 3j-u£LJ1 ^^j?e_lLI ( L^aj j-Joj-u) 
(J-l^. J-J-laJ i n aj CjIj^>JLI jJ-t-^Loll da ■ .-jtl d 1^ ^ 1 4jjL>JL1 jLiJI 

CjLa^ljj ( _ ;r 3 '"• i j i uf p lac VI jtin'inll 3_a Ju^s (jjSij Lajjj . SjLaiJ j« LiaJI 
^jjCLa (JSL<I/ (jyic Cjijj (^yJaSLII jj Laj 1 1 A a se 1 a q\ .CjLjj" i nil ( _ ;r 3 SjLlI 
iCjIj_>J,I JLiSLic pj «j_uSLI! jL^iiVI » p-so (_£ jJI jLiJI (j-a SjLil I afiS!j ( _ ;r 3 

j^Iij SLpJI cjj^Ii i_aLtall SjL^j (j-^J n_<^ljSLIIj ^^5c_Jlj L^jlj cjIj^>J,Ij 

5Jjj in U Sjlj! jJ! S-LlajJ! JjlSll p^i ^yk. jjLiJI JiUJI 3>LiJ.! 
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jj 3^LJ ^$J^>- I <—) Lc J_<JJ?E_fl „ « 3 I - a »J « 4j LlLI 1 < Jj J )) _1 jj l_3j-*JJ i jj LlLuj)j-L>. Lj_Aj 

!il_>J1 I ^ *.>.**. >, » Cj1j^>JL1 <-_sVT jj-a fiLtzJJ_a ^j?e_>J1 4ijl_A <-_)L_ul jj-a 

cjIj Mif ^ lr ^jlbtj (Virgo) ^ljj_»Jl *j **** (jl ^1 L° j-^J-* ^-^J 5JjLni1 

i3_ujj_b»J! £j j^l Li! JjLfll! <L»- 3JI (j-fl^) (j^sjVl j talll Jai. (^Jl 

:(gjiVl =ui J< 'ill ^jJ! jLAJIj jLilJ i^j^j-l! JaiJ! ^jj LJ 31>m! L^L^. 

jLjJLIIj jLiJI (j_a j-^-i L&j_£j_a j-j-C J-4-i (jr^' 4lala3JL I CjIj_>JL! dJLL&j 

k^jlj^J.! dJI_L&j i3JbL2lU i_a!jJo^l ^ 3_uji3JL>J! '^ihii fJ-?-^' 3 

(jLlLo i_aJl) Q^jjjp ,j_a ( _ ;r l£. <LjjL>JIj 2 i^aJI 4ja}Laj<JI 2jT-ljlifr^1 

j! (_fj^>.! dslj^sc^a Ci » 1" 'I L$jV Jl>JI Ijufc ^1 <^l!j-J^ JL^ Cj-iL^ cH^'-5 C 5 -? 0 
4_oj_2JI 3 j -r 1 j 1 (t^\ Cj!j_>JU (j-o I J_>. JJ^C tiJLLaj . I J i Cj J_>J! 

^j-u^ 0 uJI ^j-a (j^-i^-a A * i ea ) ^jjl^. L^JLq ^^IL=»o ^j^JI fiLu1j^>JL1 ((CjLlLljJIj)) 
^JKJ ^Jl ^ J nil (jH-Jl cLUa_ol_iJ1 3!il_ifaJ1 ^1jJ>.^/1 jj-* ^5"^^ 3 JUJLiio file ^-qj?e-g>J 

(j^SLjj i^-Uslj i ^ r j_ojLJLA ^J'C ui i Jl_i£1_ulI1 ^* 1 Cj!j^>JL1 p Iaj *" 

1^ C j La-i i --"j Ijl i^l Cj!jL?e_a jj-* ^ ' aJJj ^JJ ' a * fiLci-IJ-a Cj!j^>JL1 j>J_A 

4_u^JL>J! cj1j->JL1 jj-* 3 Ij i i ii i j-^t 1_}Jlc a ' eaj Lii^ <"m I «Ij_ujlla ^jj>.t 

(_gjl^£LII 'j alaJI JSLi tfjjlij Cj!j^>J,! jjlj '"'I a 'I i -»~H (jLfl La j i cj . 3 jLJaJlj 
( j - a L^^_La_i1 3!iLioj 4_u^jJL>. Cj1jL?e-a g.^ i"i t Ltiajt p ^ i Lx-jjj ijj-a^l 



^ m a j * )jL>j ^1j-j>.Lj i ii T1 4_jJL»J1 jJj^-LjuiSLI 1 *j I jj ^ o i ,i i 

^j^ju ^jy^J • I gl^ ^jj^^M JaLaill 4_u!iL>. j-jjLj 0>j L$-Lo ^-^JJ La_r»o L$-La 
Cj-se-Ia-mJ jjs OJ^j ^J^?- 0 (jr^ *Luj(jJL->JI p tali 2 CjVL>J! 

4_ujijJL>J! £-jjjJ! jj-cj ^1 LiLp-l ,jSL«jj .(j^sj-aJ^ Oau-Lal j I j K ,':,* 
CjIjI—lL: ^j_a La-xJa I o j * a ^j^SLjj J/Gj^>JL c_ujJlJI ^^iiL^tjJ! ^LalJI 
aJ-A> j i c Ct" mi a S[ mm ^jl^ ulUxXI jLijlJIj a jLla^^j <_J^aj-uj 

(jljj^cji ■> J La i a3 Lajj£. (jSLIj . I i J~J^j ^ '^J- 3 -^j-^J J - ^^^ ' CjIjjJ,! 

(jl (j^L<jj cj!j_>JL! JSLjI/ (jLa dJJj £-aj Ij^>- <l«-<j/!j oLal i uXlj 

mJj^s-Ij 3j^a_o jj^-j aI 1 la i oVI ^La dUj£j . jL>. ^=-1 (.^-^ <>j ~'j 

j-j-^I 3j-j?e_a Sj j< ir^i 3j^?e_a «L>.1 LajJt£,j . JJLuj {j\ alt j^)^- 4 - 1 ^^LjJLij 

4_l2JL>J! SjjLJ! SjLiJ! cjIj^J,! (j-o 3jl>.!j jj-" o' o^- 4 - 1 l£ ^_^ ^^"J 

, l_Aj^j-a ^j_a fibtliS Ct-2 3j^?e_a S^gjl t a ^j?e_(J L> d Ij'C mi" 

Lai i ii-v? CjIjljmII I 'jj i aJ (jl . LJLc. I jlj^ jL»jJ JJjjj (j! isLujSLII 
(j^SLa jLtl-a 4j-a jj-a ^j^S^u 4_ll_u_u iJ7 JLi ^jJaL>. t j-yl i ^ Li^J 4_JL-a 

fiL^a jj-a 4x.^_aj?e_a ^^.a Q^SLjj ^jJI LaLa-l ^j-*Iu_JI j^l^-II (J^-* S^- 3 ^' * (j?-*-* 0 
jjt (_g jjlj (^.I/^tlJI j J*C mm 1 1 (j-u 4ii^l jILa 3JL>. Sji^s-jJilj 'Liii. Q^jJjjj 

. 4jI 1 ^jjsjcjs (jjs I 
JL*_u ^ I'titl «Luj-iII fililLaVI ^j^* * '(Jl-^- t — jL^tluVI (JjJt-a ^jl 
4_j_Lu_aJI d * mi^U 3_j^ j 'I ■ ^ " ^jj-Aj 4_u^_tiaJt ^ i i all (^U^La CjLla ' "'^J '"'^ 
(jJI jiLj-iiaJlj L^jJ ^La i uj u-^^ ^iW-^'j-" CjLj-jHj >lj_4J>JI Otr>o 4jljI/VIj 
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CjLjLo-] Jj-LLa-i I j . » ■ . £__uL_ut 5j-a L^jLatl ^jLaHjj Jl>. w ' ^* a * 

4_jjLt£. ( _^-£s1j^tj t4_ua_Ua 4_u_u i—aJl L$_La (J^ala ^-^ LJ tj-^- 5 ^ lI*^ i"i i 4-^,1 * mi! 

^(ji^jjj * «j 2-1 Jjo^aj LiLlujj . I j ...A, ' 2 i S Cj1j->JL1 . t _^Ii^ mi" II jujui 

j_£lj_a ( _ ;r i (j ii n i"i II 4 1"^ <— il^-tl CjIjLJLoj <j-U^La tj\j La I j ba Jjjj 

La udLlAj .(M87) j (Ngc 6251) JiLa 5Ja>U.tJI a^JLLsVl ^1 j^X\ 
i(M87) (_L>.lj CjIj^>.jj>.j CjLCJ j 1 1 aj I JL>- j j i i r-i j '^j*. 1 J (_Lj-2j 
-ia^-J (jr^- L5 J *° '_' J-* * I lW_3 • (j ' " " '"'II lalll (j-a j i ir-i I 4 2 La I a (j_a dlljj 
( j_a JLjjJlI I ^ ' i nil CjljLtLa A^Lt^a Lciaji JLs-jJJ . Jaj_uj ' ■ ^" 

3jL_lj>. CjljLse_(2_il (J^oS*3 (J' (l)^- 4 - 1 0?"*"^ ^Ijljl^"^ Ly~^3 t4_o*Lt-oJI »l j miVI 
jLx_2_iVI» J_La (jjiJI j-jjLi CjIjl>.V| La-sj (j5-*J ' £ ^!-' a < —'l> : f*^ 

. <Gl j «j_uSLII 

j 1 < a a B :4_jJLlII CjI a K II jj_a '— 2J J-LI j-laaUD jl ■ -V<^ I ^Jt jljl d a K {j\ 
q\ Ur i<ilj <M jl 'J^J ..«Quasi-Stellar Radio Source-^j-a^o 4 , ,~„ i^ojjIj 

<l j i ' ii "t L^-U-C ' " i 5-Lta I 3-£0-3 4jajjlj jjLi^a Lj]^ (."' i njt Cjljljl jSLII aJJt 

M.a Ljj! Lajj .(Quasi Stellar Objects-S_L«^o 4 ,1 A I (QSO's) 

jj^Jj . Luj^?e_a j^i^i Laa_>u l_AjLiIi£,l I j*^ -1^ jL^ JlJlS .j jfct I ^aj?e_tU 
CjLal i ii a I c (JLaj3>l J-#lil ij-aj>.^l LjjoJ J-J-*^J <— sLtoJkl JLlssj 

JijdjJ I gxajJJ iQaSLII JJl^j j^lj^ J^s- (_5-IJ p ^ i ii" LjjI JJiJJJ • I J^>- ">>fj£ 
CjljljljSLII j ojL^ I jlj f j i a 1 1 ,j-a iULi 90 (jlr JUj3 i .i t Lc£. 

p a C I j ♦ in" in a p->J i_jjl L^_iL£j - w (is " Lj-Lta-«-J .dllal i nU aJJt JfLa 

« l-^^o^l (j^j <i iini 3 j i ii ii Li 2tx-»HI , „A\ ^ jjtAjl « Supernovae » 

(jl I^J*. jJaLvaJI 4jLtl (jl J j loj 4jL>.JJllI JJ^aJI JJjjJI (jLs CjljJLl 

p > ^j_a j»JLt-£5l 3JL>JI i>J_A ^5 j » ■ ^-11 ^-JL) p^>> (j-a ljjl_t-£5 (J3^ 

3Jj|Jj^a 4_aL$]l CjLlLsjlII (j^aJtJ (-LlLut QaS^ . ^ i n a i"itl ^Ltilll 

4^1211 cUljj i .iii'itl (>u .jljljSLII ^ 32LtaiI IjL*. j_uSLII (J^jGJI I jbt 

'•C^La 
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IlX\ ajj?e_LJ1 (j-U^U. 3_}JmILa CjLsI J_La_t-£s! £ya 1 mi n Cj!j!j!j£LJ1 -2 



CjL>.jJ LaLaj 4-iLl/l£j 4-l>.jL>JI I j"l ^ .U 4^aJ_3_o i3j^>JU <_ da ' ^j"' 6 " 

(jjj-a-i L-^la fttia^ I j » 1 n"i 1 11 a f±><-> ^1 ^ 'I J-*-^ £ L«JLl iaLiSLl 5 J i"Wia I j j'a 
LiJJjLi LstlLLa p la c 1 j ♦ i n" i a a ^Jl cU^cjj i ^P fc J^-^^ LS-JaJ I 

o>LcLi3 ai ,„ i, „ 

3-sUI j iS^Uil lAjJjlII JjiLiU « Lia^l ,j-a LgisLL j g~i , n" ^Ijlj! jSDI -4 

. jSLJI ( _ ;r 3 La J'C ut\ jjL>J, I iSjLl^iXI 

aj^ejjlj jLJuMj jLiJ! J S i ■■ J_t£. SjjwcIlU 4aLtaJI jji jljl jSLJI -5 
jja I j , „ A 'i c^jL^ Cj!j^>JU (_J JLaJ <_ i la 4-al i n->JI jJLi Jijj-uI 

. jJLi-£S I ^! _}j_i_u * ) jjij jL>»jlj ^ jl_t-£3J jj_a JJ ' (J^L>. «."'K UiJ 

£j_i t»l jj i ntl * i jS~.lt jj>.V! «L>. jJI ^ t <( ^Lcia_u * ijJjjo iJ7 Jt cjljljl j£Ltl -6 

» »j 2ftH jj-a 3j_u^ «L£j_aj?e_a ' u^aj ^jy^-Il 3_}Lal] ijy jL^_Lj1 jj ^laJlj £_$_d"JI jj_a 

j!j! jSLI! jLajL! <_ i w n (jL^ Li^aj . ^ ljlj_<_ul cjljljljSLI! <L>- 1 jj Lul 

r>\ JL. V. n , Wtl iji^Jt ! 

jjlj .CjJLa_j La p j aJ j»j^LI! JiJLij 3 Ll>J Li jjs. ! j Lg_L^L«-i pJljjiJI jj^j^La 
I .He l—Ll j j laJ ( _ ;r Aj- t j1-J-iJ^ VLsj>-j LaLta_i I a CjIj^jJ,! 4jj/!jJ 

^ 0 i n J (jj-^ (j'nt l Lul J-^ljJ .(JLJ! (ji^. j-laieJ V 3^ aJ ^iJ J ^ 3 _J^ 
Cj!j^>JL1 j-a JU (jj^ 4jr ^ ^"m* > fiLiJL) 4_uj_Al J j J-a' ^^-^^ 3^ ^ 
Lajjj jJlj-J V (jj^LILa .4_ujjtVl jJLi j_al I j_a jaJljjtJIj ^jjajjlj 

. LtJiLa fiLn_L»_U3 Cj u3j 1 V a a j p ^ * (JL-»_a j-;LC Jjw?E_a ^Jj i LuljJX. 
L^jL^jjs. L^J iSjLlLII t_ijJ Sjjm^ pi daJI 3 i i n-w JJ-JJ (jH^' *J-?"^' Cr^J 
£yz !Jlj>. (^.jj—u^ (jAH>i_LC -ij^J ' a '^-^ 1 t_£jJ_}1jJt J_t-£5jJLs . 1 j"l . ^ a jJ 
3j-_>JL! <■ i 1 3 jj_a ^jl jjl j"" ^j^jj o ilill ^-J^-a ^* ■ a 1 ^jLlqSLj ^^JIJ^^-II 

Jlj^jjJi! ju>.jj .j^s-Ij ou3j (j 1 -^ ^LlA iuLaj VjHila !jLje_iLi! (jl jJ Li^ 
j_a Li3j^c_a i_Ja (j! o^j^' j'^- 3 cr 3 £ ''^J lS- 1 -" SLaLkJ! (jJUJI (J <liitl 
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jj-a Cj1j^>JL! <Jii-a-> (jl .dJLuk Li^e_a Ij-;^^ .i^j-ul I i aj ^jl 4_ljLaJ1 5>£Lal I 

(j_o cjljljlj^LII (j^/ t oj-x-a~t\\ cj!j^>J,Ij cjljljljSLI! sLojJjlI! sLajkljJi! Sjia 
. ^* ^ i i nil cjIjLlLo (Jjja c^jl^ L«£ i LgjL ui '-'■^^ L*- 4 

■■ ta «" 4_jj(_)_SLl! Jlj^LlkJLs ^ 1 1aj * a 4^Li/j_i 4jLiU! ujjJ ( i _5^ , <- 1 lil^-sejQ 
3j^3e-o ' la 9 j » ^qJj . miU SjjJI JUj d i ulj Lui9 3j^>JL! ^jIula 

^Ij_<j/^! LuSLol _jJj . Ajluj jLJ-a j-jj Sjl>.!j 3j_a jjJj SjLiil! 3j^*-ai 

d j ulJJ I_jjj_2j i ea c ( _ ;T SLLaLu.J (j^r!^ Cr* ^J^?*^^ o' l-Sj- 1 *— ' "'^ ^J-^W 
4 j *C I a 4_l3!j^.jj^3 Sjjj^j (jlj . LOL>J! JJijLLa I l^-C LuL^ La J'C t Ti \ 
jjjLjj . ^ ^ L_Aj^_LaJjj ^ Lo-AjJI L^j^jj>. 4JL>.j-L 4-ta^J _}jj?tja ijr A qJJ 
^JaLill JJJG «!jjLa (j^Jj . i— J-La ^ i ii*^ SjLy nit «LlL>.I jJI <LaIajJL I 
^j^jLa i i ,1-wj n <i uJI (J^>« * t^l ^SLII tjLilo L^jLji i 1 ta )1 «Lcj-*_uj 4_o*jL>J! 

3j^>JL1 tJ^JJ-^ (J^j (1)-* ' " ^ a 4iXL) d mq^ ^JjLx-i ijj-^J 4 ^i/^ «Lu_u 

1 jj_L>J I ^jjjJ! - U j U ^ jjLr>o (^yl!! ^^jc-lI! ,3j-'- :> < J LaJ-i^. (j^>Jj .SjLs.!j 

(^^jJL-sJ I ^!jjjs_lI! (j^Jj iSjLJcjiil Sjl>.!j o'jj- 5 Cr^ 5 " (j"'J''" * ^J- 3 ^' 

j_Lj^ 200 i .it 4jLA!l Sj^*- 0 ij,^ 5 " j' a ^j'- 5 Mutl 
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L^>-jL>. 4_uj/ q^-lLs 4_uL»jj 4_ujjJL»J! ^IjjJ! ^jjs 41j-u q^Aa 40 t_^!jSLJIj 

<_yjj| 2 S La ' 1 1 5_oj3_L>JI jJjoj . l^jl-^b 2-L<_u 40 (<u 

(Ju_o* ajj^ L^aJ Li (j-oJ-J iSjLjJ^JI ^j?e_l11 jj-a 4JLu-a^. CjJL>.| L#-i3 ^J*C uijj 

C^jJ! ( _ ;r i .JLlU Jj j ( ii (ji^. (j " 1 i"ilL^ J-"-*-M 5 U , „j~. t t I ^jj^lll tiJJj JL>.jJ 

j-jLlj S-ujJi^J! i no Mill a Hall] ^jjjJ! jjj-aU 

a!j-j>.» «Lc ^ q a ^j_a jn ii ilitl C^*jj>. cLu_o J/U^La ui£ J . LU 3_al_& 

4_aL^a ^^JLc LJL>. 3j^>-jI! 4_uji3JL>J! ^jj- 3 o-^ « Gould Belt- jd^c 

«.!jj_>J! ^Ijj-! J^i.ljJ! i>L>ol (j-s) 3 < . » i all J-aj 

LgJji-j JLalo*! (jV! 'Ljl^- Lx-a j^l -il-Sjj £ ^Jl}-^ > " jjj- 3 j-^ o " " '"'^ J-*- 1 
L^jLallllj ^j?e_l11 Sji^v^U 3jjLul11 ^jjlJIj 3_ijLiJ1 4_j_a_iJU_uJ1 ^_jjlJ! ijr 3 
4_j JLj_L>JI jj i a « II ^1 (_5-JJ J-Sj . 4_ujja_Ll! JjSLII (j-a Jjsi Cj! j j»!jj>.Li 
^^paljU^I ^Jl i_£j-*J L-a->j icLu_o (jj_il_a cLLa jj^Iu 4jy jJ1j i Ltj^j^ ^3 fiL*_u_ujJ! 

jlsj .(jlsj^/lj (j .I n ."ill (Jj-aLil! ? I LtaA! I ^^5c_J! <j-u 3j>jj*.jJi! SjLU 
iCjLij jJLlj iCjLiSLjj£LJ!j ijLaJa^M (j-a ! j jx. j I t_i . (j-^j 'j-^t-j • j o^J-^' 

O^j ( _ ;r 3 (J^><-! C^jI^ i ii •> i"ill a UaJLl I ( _ ;r 3 t_<^! jSLI! J^s- 3ji^>.jJkl £j\ aL>Jlj 
j j ^ n o i"itl dtL>.J LaJLt^. d)^-j-ul (_t^>* L?^- 1 S * tJaAIl ^5 4jj^t_i La 

iSj » j" i ii a OuL^ (jlj ^Ljjjt^U Sj-iILa Sj^La OJUtJ .«Luj|jJj>JI «lj^j>J! ^jji 
ijr Lc Jj La^J I clLuLl ^jt ^LL?e_l La ^J£j . jl «U_o1jjJ! jjj^-"! i uJ \ Q 1 

j-jLtaj (JLlL! (Jj i i n (jrLc. La t uJLa jj-a jjj^J^b jj-a ^-tJ^ 

1 j_a . .. A \ jJljlII I gJS i-L!j" 'ii) ^jjj-uLl.! jjLtaJj 3j 1 1 ..ill SjjjjJLa . 4_l3 
( _ ;r Lc JLajju I (cj Li^jjjjjJ ! (j-a g| algae a j! JLc! Lg-ji JL>- jj 1 Ljjj ^jlj-J I 

CjIjLtc-iLiI C^jjSjj L^-l3 Lxj . ( _ ;r «ja_iJI (_£jj-lJ! CjIjLs.^/ J-iLDJ! 

iJ3 _3j .^j^_LiJLl jj-a 4_t-aL>. ^ * J c Oatlut ^jy^-JI |ftia^ 2 1 ^ * i n"! i n U 

iCjl JL>.^L! L_clilljt_a ^-)Lu Cj JL>. JL9 (J^^J tj' t— . 3j^>JL! jj-a « fiLaloJt_a 3_)j1j 

SjlcL9 (j^s >L>. cj!j^>JU BigBang «j_u£LII jL3tAjV!» i_al uu^l (j! 
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j_uQ]! ! JJt, (jj^Llnji (jjejj . jJLjJ jjjQj <_2jjij ^ «J tLaJI ( _ ;r 3 <LaLc 

Lie 

U_LSLa 

CjL>- CjJLcLjj Lsi£j iCj j.^tl <LagLa ^Lajj! jl -S-Sjl!l Jj^ '^J-^' l — ^J-^' 
JJ_4-s L^_iLb Lie SjjilLua Jj I La u Sjl j i nil O-iL? I jl a '"'j i.qJI 'ULlL> q a sc a 
5ji I t^a a (J-^l d 2 i La ^^j-JI t Lj^JqJ «L^>.j l_AJL*_uj Cjj_u^J1 d)L>.j_a 
L_LaL>o1 ^,-3 J 1 LaJtJ 5jl n till duL^ Lot . UK <LaJlj (^JlJ! J-J-O-U Cjj-uall 

La La_j JljO- (jSLiliJ tiJ^-seJJ ^^-S Cj j LtaJJ L^^L>.j . 1 Lea * 1 «L>. ^ j lia 1 1 
(J_(_uj3 3j^J_l1 3jLu_oJ1 O-iL^ jJj I L(_A j^Lj-i J-^Lj 3^ j^V^' Cr^ 

5_oJlSJL1 jj-* ^'^1 L<aH ^ A l<3 2 1 . p. j L^aJI jj-a 5_ajj>. La c-<-t-i-uJj Oj-uaJ I Luaj^. 
l_La 

Cj Lcj-t-uJ 1 Li_u j-ui-SdjQ j-u Lll 1 J * Lt£. JulLu Lo J-lc ^L-L-la ^ ga 5 * )j 

-icj-i-u (j-a Lol_A l?>3 k L^J^-*-"^ ^'J-'- 4 ^ *.^j^elu 3jLu_oJ1 dul^ 1 jl Lai i4j^L»J1 

llsl * 4^>.Vl j-^e_j (J^i -i-ijj 3^ e - i 3 a LLo 3jLu_oJ1 o_iL^ 3jJ^' 

^jjJ 1 J_>. 4_jJLc CjI_Cj_i_u_i l_ Loj < Jj_j_S_1I /ft-uuedJ ^j^SLij . Lt£. JjlLu O-iK 

l_t£: JjlLlL 1 ^a.t.u-?eJJ ^SLi (_Jj Lol 1 ijr 3 ^ . 3j j * ^ j-^-i 1 1 j^-s >J 1 

(2) ' 

_j5tj Sjjill! S j i ijUl l Jo^kiJI Liajl iJLc tuLcj^uj 

CjIjjcjjJLI 4-ii-iIaJI ■ Lsj La >■ 1 1 ■ La a. ^ j (_gjJ! j_«j>.^/! j_JuJ! \jJb q\j 

. ^j^SLII jqJLc ^LIAa jJjj^ j-uQj 3 JLjjljJI 
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J j (jlc (jJjj SjijjtaJI olj^e-all (j^ill jJJtlll i-Sl uu£l <tl jju3 

tijj < mi jJsj (Jj-jJI 3_aJa (jJI i_jj*C hi I'll Ij^J Sj_uSLII «lj^.Vl Jij 

-LlSLlj LS— J, 1 CjIjlJlH (_Loj ( _ ;r 3 (jj-i-uLajjfc (jjjJLus i_sLSJI (_jLi_iJI JLcL-uj 

(^jj^s-VI ^-i^ll JL>.jJIj . tij\j^jju^X\j i»l <iUII ^1 4a I Tr-i^Li 2jj LaajJIj 

. 4_o~Li^3 w ^"^ 4-usLa^/l 4_JUe_o Lk-usIj £j_<jJI 1 a 3j ^J.'*^ 

( _ ;r JjVI-4j>.jjJI jj-a j_aLia cUSL! i(jLs- jJI dJjJ £jLi J-fC. Jjjj/Lajjt (jL^j 
jjLaJLj j«Jj . <_l!I j_jT J ml i nl, I i- 1 1 ii-v « «Ljij j jJjLJj 

. , ujg j . >.'aj Li^i L)l£ d_i£L! . 4-uu-uj-JI 4jjj/Ij J ( _ ;r 3 (jjsL\!l ' a-naJI tii3 

dl! jjj . j_J Li_> (j-o (jyJJ d ^ U ojJL j«J (_gjJI i_jLSJ! I J^j i."i?U"j (jr^" 
. <LjL_Lj 4j3 _3 ^c_aLi_u J_II J_t-£5jJLl (^p^jl ^-*-uLcj Lil «Lj^ t uL>. ^^yJJ 

' 1 1 Uj 4_t-£l^]l t^^JJ I 0 I I n~w tfj Lit! » I nl**(t1 Jlo-£s1j ( _p3J-a Cjl J I ii j^JL>.l 

La (jLcj_<j/ CjIjJ^Li » I Hclj SjL^a j^JaLS 4jl£La (J^eJ (jl (jj-<-u Laj-A 
(jl I (0-1 j"^"* (jj 1 "^jj (J^" O^! *^ C^J^' 4j1L«JI t_!j_>JI J-t-lJ 

j_aV (j^aje-iSi jjtj Edwin Hubble J-jL* (jjj^l i4x.j . Sj_u^ Sj^-Ju JLi 
<Ljc_^JLj 3_jj_jJSLi'^l 4JlL1! jaJSiijj , U , ,,jtl ^_)L>. ( _ ;r cLii>.!j 3j-°J-°_3 

i i n N JJ ^ ui^jl «L»_aL>. (J-ojjJLjJI (jjjjLo LcJU^, 1 j ■ . .."XI 

4— L^j J i ii tl ^j_JLl! (jLj j_Li.^/l vZjLlj'^I ^JLS i^jJI jjt (JjL* (jL^j j 
1 j_a 4_Ljl_a JLC^/ 1 L»-9->>J J (< jj^ _»£.» J-^l jJI ( _ ;r Jt 4_u^jJL>J! 

d < n i"i j^jj! Jl^ O^J • S-jLAII Mj- 5 '-"J^?- 0 £ ^^' tr* La j'j^ 
(j^j-uLo^-Aj ci^^ Jl2£,j .Cj1j->JL1 CjL^I i ii a (JjjLloJ 4_aj^Ul 4_ui^t_(Jl (J^jLlSJI 
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^,.3 (_3jJL»_a 3j_ljl_J1 CjIj^jU 4_uij_J1 4_l!Lc l-SLLI 

^_<aJL>JLl ^l^ILvl (JLj ^jl Jl«j CjLoj 4_ujJjlJ1 (jjtu-o V 1 (j-* Jr*-^-^ f^*4j 

CjIjI j I a I fl-l lJ r J ' ca 11 d J 0 ^ ^-A La 3j^?e_a (j_a ^jLoJI uajl (jl 

CjI JJjjJ! ^j^*.' (jLa iJJLA .-j LeaJl j-iLij LaJLicj . I j j'a SjjajvjJll ^_oj*-l!I 

■ La j Laj»J I LJ ^ a i ajj ^a^e-J! i " i La ■ ta w i CjljjJ! I j i i S jjljJ^/l jl 

jj-U^La iaLu^a (j^Lc 3j>aj>.jjU j» ^*-l!I q'\ JJ-2-i tjLj lLL! j) 4j>oLlII 
1 f 1 11 0 mi ijr 3 Sjioj*. ^11 4_uLumSLI1 j-t-aLutJI a » M^ILr»o LcaJl ^ i i nil 

(jjs <_! >c.lj 1 j_a^.V! jiau jjjlU 3j_l«-l1! iZj! j^J.! 
.S-LOjIaJI I jUjU^ j_aj>.^/! Qall! j-dtil! -ll-ij! J-*-ll 

j-i-jj J j—ljLj ^ jj"' L i i j-aj>.Vl j-jjuU j-u_u^j < 1 (jL£ 

(_^Li. La « ( _ ;r <I/ J^J-JJ (j! U^-*? J-^J ^LLa (jl Cj!j_>J,I (ji^- I jU (jSLIj 

JujjiILa 1 La (_La-»J j»La 4jLJJ! ujjJ (jl jj La^ iQaSLI! ( _ ;r 3 LulS jjs (jLJuJ 
jj^i >Laljtjl Ijjs? ( JLJ JL3j ScIjIj^mJJ 4jLC.Laij.VI 3l_pJI ^ (jjIJlC 4_tSL3 j 
jjj JLlILi Le-Uslj j ir^ Ij . 4jui Cj!j_>J,! ^LaL>. J_Laj JL2 4jI j (ja^-" Lii^J 
(joSLII I mi i a (j^-J j«J (jj '"J J. 1 *^^ jL^t_djV1 » Lojilu^l Qo_i_uLaaj^J cJ^^ tj' 

,4J Cj JL>.Vl Ju 1 ,i-^Jl JJJ-23 Jjj! (^Ic- 
jLrcdjV! »j ^ J_alll1 ^JLjlII Sj£L3 1 aj mi t Luj-aj tiij J_>J! tja^II ^Lc p La * rt 

5j— LJ-jJI Cj 1 J^»- a 1 1 j_aj>.^l j_JljJ! (j! sUSLaJI 3j£LflJI (jic ^ «j_uSL!l 
Mjj^i.! ^Ij-ll ^-^J^ O^J • (jr^ I (j'rjjji (j^. ^>-Li ijJ-lJJ J^H^ 

j-a^vVl j^jJLIJI JLii! J j i mi (jic liJLljij 2»j;^'l ^ >a^.Vl j^iU! (j-a 
(Jjtij (jl ^1 JLj J-Ju 4_u j)L>- / Li^J j^Lil! t j-LtaJI sLiij j La i eaj (_g jdl (^ j)L>JI 
5jiaj>JI tfJLA ^-J-I' lt^ ^LaLLaJI (jljiia ,jji (j^ajjelll jjiSLII 

(jl^oJIj (J^alal d)L>.^a ^Jl 2j ' * i ijL^JI s-^JaJi (jt^ J^^* -1 L>* c ~ ^ <<^>i^J 



212 



LJLL OJ *<*>j «Lt-£5l_>J! <Ltd-iIaJI i Laj La 1 1 (jLb j-aV1 (L)^- 1 ^ 0 ^ rt J 

Jl^. (jJI 3_JL«J1 3_alliSLI1 dUlI ji^jlj Vj 1 1 j^. (j^jj j mi" '< a jLc ^^jL^ii. 

J_jJllII (jl jl t^ljlj I tltl * <J ^"< t I ^^fl 4_]jJLa (jyi^C JSj I Uj (ji C-^fc-l (jy^JI ( _^UfcjL^ 

^Js^ILi (jl 1 i jlr ^ * 3^ J"*^' (jr^-* Or^L?"? - * jL^tAjV (Jj i(j^£LU 

L^uajLJ JUu_u^ l_La L^-L^aAJ * 1 (jr*-^ jLst_ajV! I )i La ■"■ (j_a j-jilSLI1 (JL>J1 £JLA 

(jl V! . j_«j>.V! q^LIIj <Jjj^' _J :5C - 1 ( <i:: ?- :>, ^' 3-15L«j-o \lc jjs-V! 

(j-C J Lall I l^-Laj> j_«^>.VI Q^ill ^->Lh!-*^ J-* ^L«-3 oljj La 

. L$-JI LuLij'C 1 ill") ^J-uJA «4_lL>J,! 4cj^ijJ,! » ^^tHS 1 ^' 1 ">V1 

4_Ls Li_u^_j Cj 1 j^r <i \ 1 j-aj>.V1 L}3-^ ^— 'Lh-*-^ (1)-* ^Lj_uj_uV1 ijr 5 L?-j">- 1 ^a ^-^uj 
Halton Arp (j^jJLa ( _ y £LLaJI Jlj>.j jlsj . U5^-" o' J-^J- 5 JtFLj 

iCjIj^sJJ (j_a jl j'j'j^ ^J^*- 3 ^ JJ a £ ^ = - c -j- a J ' a ' a " ^ <^-i^L>- 

.j_«j>.^/I L^j^J !jL>- <l ajgje a L^J (jSLIj j_Ualj (_gjLa lLoLuj! 

. L^Zu J ' ea * jLulIIj jj-a jm^ iJJLlA tj^^J ^jLp* VI ^j^* ) 

(j^La-i V (j-SL!j • 1^>- d fl-Lxs&ja cjLal . u a jo^>-j w ■ *--" 53 Q^ill Ij-a ( _ ;r a I 

jJ (_yi>- eaj VI (^jjs-VI LutljL>.l Lj^La (j-QLaxij a jj^jjjc^s J i 

lLoLujVI (jl (jj'C'C i"i"iU (J^2jj . 4_uojIa 4_uj/ jLji-a LiLo-l I i j Lj 4^1 i nil OuL^ 
3j-j?e_a (jl_5 ijJLiiJLl J ju i .1 (^r^ IjkSLAj . 4_Uajt_a cLuLt-^ajvl 3j-Al_La JjL?e_a 
(j_jj l1iIj_jJLj I i j * a (JSUj l J-H^ C^i '^-"r 1 J-^' 'j'j'j^J i4_uj^ 4jl^V 
^JLc 5 'a \l * ^. ^ ^j^^ ^_a (jl_j^£Li d a 111 se a ^LjujI CjLcj-*_oJ 1 Jl>. cLilHjt_a j-a^>> I 
lj_A (JlLa (jij . I 1 w ^H* 3 * lS-^^-* ^LjjjI JL>.^j Vj ij LaJiJI i La3> ^IjCLal 
j^jHj (^pjLilllj . jj>.Tj (jl (j^_l 5 'a \l . ^. Cj JL?e_l (jl c_t^e_l ^^l . VI ' ^'^lj**'tl 
j j uUj 2 a 'I i a " 4jjjLs. J^J-y J-^' ' " ^ a ' ^ ' Q ^ -jJlc (jL^ I jl La (jlr 
(jj-UI J-Lj-UaJI j_jJLlJI CjI j 3j^>J,l I jjj'^ (jj£j (Jj^s-I CjVLs. t_)jT 
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Lui-flJJ 



. 1 Lea all JjLs^i (_r^ *- J '- jL::t ^ i>J^>- Lu>£- Lo 1 mi ^jLs j^aV! 

j L^_ij V 1 » (j- 3 j^>- j-J 1 (^IjJ jJ 1 Lj_a Lt-u-J j-Lij _} j-u G ^>.jih jJ 1 

^-t-U->J1 JlJ_t_U^M ^L«-LdV 1 (j-* *J ' A ( J_(J_i ljJl_L^3 <(J-Jj£LI1 

fiLa_}LJLJ1 CjL>.jJL ' gUAxeaJl (jSij) uwtl 4jr 5 JJ-JJ MgjJIj (j^SnJI 4_jjii_>J 

4jr 3 4jl3^jJJ LaLa_i SjLofoJI ^ ui-dJbj Q^SLII CjLaL>u1 (J£^ jj-* LjI_4_j Jj_t_uILo (jSLtluJ 

L_L_L£LJj , (j-u j_<j_Lo ( JSLtTuj jjVI t ^ « Lea ^ jJ1«j-jjSLI1 jLjtAjVI)) ^Lt-tToV Ljj-^^. 

jj-u Lui3- jj^Ij 1 dJa L_o 4_jSLLiJ 1 ^ ^ Lb 1 j-pe-o LLnTo Ltiaj i [jJt Jtr*o 
(U-2) « 2- j_i » jj-* LLs j^j-b ^ I J-^>* d Q 9 (j^ic (J j-<i^t-a 

(j;jL>.| jj^sLi^. Lxjjj 4jLJJ! Sjjcjs oul^ I p laj 1 1 1 j_uQJ! (j^ 1 J-^^ 

4^,j_<jiJ (Virgo) *!jJL«J! CjIjlxjs 4cjjjj*ji _J :5c - 1 «4_lL>J,! 4^.jjijJ,I)) (jjs 

LuLa JjjlII I j^jj (Sjjlill ^ j^o^Ju^ 600) 4c LuA\ ^ Jjjs Q^jIo qg. juJj 

cLjaLUs^l CjIj^>J,I i s \\'°i pic ^-x-ua-u uj 4_uj/ CjljLiia Sj_JuC (J!Ai- L^JJ Jiaim 
L^jl iSjLJaJlj 4 j-r Ijl itV 1 j i£Lu^jJL>JI Cj!j_>J,Li sLa^LIoj S^^jjla 4c j^i^a 
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4 L^_jJI (j-\_3L3jJLa (ja^-J (Ji t— t^t_l IjLL (j^Jj . »1 a i ntl Cjlj-Aoj^a ^JJLu-iS 

j i^ijJI oLlUjlj IjjjLs (jj jJ! tfj^Lojj George Smoot a i .1 £j^>- J ii" «j j 
j^j-a ^- tJ c ^-iL>»-J1 aIsLu^j j-aj AjLlLII * ijj (j] 4_jJLc cjLcLojj! (j_a ^jla 

J-J-^l Cj!j-_>JL! (j-a t-iJ-C p ' * \j ^*«tl |jLfl> (jlj ialjjmjl 2 4.C ^a.aJ3e-a 
\j ^ ' » 1 1 I jut (jl d i^i itjdl j-uj La j_t£I (jia i(jVI (-;r i>- I JJ a LajJ j_uSL) 

d 1 ni (_£jl_j_Lo jl IjLji-a £-Llj 4_ul_tii3 dJal 1 11 a Jla-C-i IjL>. 3j-u^ J)L*_ii JJ) 

O Ij ui-C 1 a J I c «Gl j> JLaj oJLusj (jSLaj (jjjJ! (jjSLM ^Lcujl JLjj-J V 

«Lcj_a^*js ( _ ;r a p^oJ! (jjjLa aj 2 ie jo-j litj 4_uojiaJ! ^ i 1 nil (j-o cjIjLlLL! 
ij_uSL) jjljI cjLal 1 11 a us-j-* - ' ^UijLa juaLi^. I ■ aj] Jo-jj ^-*i>^ aljjmJI 

3_JI_>J ^_Lj pJ L^L^ Lj^j (jl j-aLtaJlj <_ u ir-il I j a uia (jaSLj 
>j-2JLc 3j)j^>-j_a jjuj ( _ ;r ll! 5juSJI <LoL>JI <LJj^l JiiLajJ! 

jLst_ojV!» (jLi t^\uMU nVI ijr I! Cjj a i n cjrj- 4 - 1 l ^>-^ ip^ej>J1 JjjLoJI ^IjJjlI! 

(jlj i4J ^jjs-^/I jj^jJI 1 "'I -J 1 c (_p3j_uaj Lx-a j_uSLi ^vIjLxj Jjal (jL^ «j_uSLI! 

a I tali iVI J^J-* (j£_a-i) p laULa j j'* (jL^ (jiSLM 3j)Lal! (^yjj/Lu/VI £jjjJI 
OJUjJ pi tVi 1 VI j»jLc (jSLJj .Cj!j_>J,! ' fljSwl p j ^ 4_La JU V Jj (JjIs Jo. 
£>JjLsfc_dj! CjjJL>. jj * aaj * ^Ji3l_LlI! ^J^. j^)^- 4 - 1 ^-^Jj (3L>.LLa % i"i ♦ i cL>.jjJ1 

. Lta (jl fJSl J&\ jf (jihu^ 
4-a- iti^i «j j-j-SUI jL*_fljVI»j J)JLa_J.I pJLdl! 5LaL«JI Sjjj^sJI OuL^ lil 
SjLjLu/ Oul^ (j-^' 1— SjjJiJI Lai . 1. it ir-i? CjVjLcuj (j-a ! JLjj-a 4o-! jj (jl l_OE-i 
(jj^ J^-Jd (J-* Siiilj) (_Ll3 CjJLs. !j)Laj S((j_uSLI! jLajjVI)) i)jjL>. (_jjl! 
CjJL>. l_£1_i£j ^^(^j-jIo V (j_a SjLtl CaaL> p3 3j)La ^j_a (JL>. j-jJLt-ss 

LjJLc. pJL«JI (j-Li. (j-cj ijijJI (Jji pJL«JI fljjla 1 ul itaLzii JSLI (jl 
«l>.! jujij I jjj 1 -«~ (jjjLJ! jjLa I . 4_uaSLII ^ '-^j;^ ji>^-V J' * I Jj'j-V 
^ imv JLLi! Jj j i ii (_,-L^. Lias j»jl2jj .(jl^jjJ! jl (jL^ujV! jJl2j QaSLI! (jl 

(^JLc (j^J (_$J)L^J1 jtaajji I lt _ysy>- (j_a 3j)aj>.l_a j-jJ^Lt-o^/l j>JLA (j_a oLd Lall 2 a 

: JLl2jL1]1 (j^s ^ d I**' 3e rt CjLj^**( i a a 
pjiej (jL^ (JjilLa i4jJLli 4 a 11^ j 2j i S(_yJJi (J^ (jl^ LaLaj >juj! 
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•«<i>^ * J^- 5 J^- 3 *Lr" <J^ Cr^ 

LLa t y2uSJ| J^Ll^J aj3 J^^tJI . «Lc,jl_3 »1 Q I ill! 

. « La L*L) i"i (JjlS Ljj/ : J La j . 3j£La «U Lu Cjj-Lai. (-;r i>- SJj^La 



(j-a j£ (jLl (<U JJ W*r t, 1 J^tC (jjJLal,! (j^_L>J! j£ (jLl Lrtfc^* 

( _ ;r a c^jL^j i^L*. (jLjijI c^?^ (j- 3 *— ■ Jt'j't 1 j-^' 'Lajsjv (jL^j A < >i j < T 1 

. «^aJL*JI ^_u-£5 I -i j'j (JrPOij 4j9j»La_a 4_iJ_i 

(cJL'Jl Jj-iil pul Jru-^Jl a£ j_U=>L*ui 

. . ^ 's i" i (jIojVlj »1 o i ni l ji.L3 q] (_Ll3 <U J^jI/ LUa^sLc. £ ( _ ;r jli 
^LlZj (jL^ La Jlj3_>»j La_Lu »1 a < n ^e-i-Ltg-il Lu ' ga rt j Lstxlalj (jL^ Lo £3jj| JL9j 
JLajj (jl tlj 4_LfljJ! jljjii) ljL>- N j • " O^J • ^°J^ I ;j La i a aj 

3 _'j La tiaJ lj 4Ll2ILI! jljAI JLa^tjj (jl ljL>- 1 j * ' o j ijj>.VI q^ulA b LgjiajLj 
LaJ if j idilj JUj LjK ui <_p=jVl ^ji-' Vjl »l a i nil cJU^I JLai IjJj 
joj t 4lal i n j II 4jLc ^(^yjlu j ' o I j i^lj-aJI (_paj^Li »l a i ntl CjJLjoI 

iris;L>. LjK ^Lui^La .(jj^SLII 3_^Ij^.^JI dltj . L&j^.j *Lui/Vl 

.((cLflJHjt_a O-Je i <^>t (jl t. 1- ! il" joJ Lj-tSLJj ifiLuljL>.^JI j>J_A (j_a 
(j^Ldl JjVl tjj^II >>j) dr\*saJ l-^ujj ^Ij-^I^A 

(ji_ij L^_Lu (j i nj'ij-ll (jj-^'j mijII 3lj_>J! j-ilaLu/^/l ojla 

^ uiAj (Jjl i n l p Wll (ji ((j-uSLII jLss_(2jV1 » (j^, cQj J_>JI 4 j nUtl I jjjjia i 

(j-SLIj • LijLS_al «l»_i^5 jl_ilL>.V j_uajj t_ijL*lLi aLl2JI * jLali • ■■ i Lijjj 
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.Jjj-aJtJI LLal^IoJ J^jt-" i ill JjliJI jjx. L^J-^*^ O 13 ' a ^ 
d .j , Utl CjIjjJ J^-JJ ^jj 4-15L2J! 4-S-l2j>JLi ^j-flJ 4_uLjijI 4sL2j 
(j-SLj pj jj CjJLrxJ (jl CjljjjJI i>j^J (j£-al I jl Lie 

V I jLJLa t j uixll SLo. ^ Sj^>.jji cIjIjjjJ! ojl£ lilj SL^lS <LuLIj 

ljr &, sLuj/jJii^JI SjLjjJ! (jl ?4^J^?I j-AJ CjljjjJI ojut J!la JLs-jJ (jl (j£-«J 

(jl 3JjLSJI 3j£LULi cjjl>.? ^ylll (sJUJI ^ ^j^SLI! oLiLjjJI ,j_a Sji-o-jJI 

iCjI .sVjJIj CjLjjSoJI (j-a ^L«_3 .JjjL^ta J-^J (.pL* -^'J-*-' ^ ' **•_' *Gl j (jjSDI 

iajL^ia llL! j (jl^ (jlj (j-ajJI (_)jijjL1« I jj** jjj cH-" * ^^P* 3-jLjJl!! (j^j 

(j-*— 1 4_j_Laj-JI L^Jjljj.} ^jIj-Hjj . c^^jJlJ>JI (j^SLJI pl^. jj-ujjlJLa £_a i* \ ni (jj.i 

8 , 64 I -1 j * ) " J ^" j_LII Lutljj JjJj j^jj cry-*!-*-" I rU tj LjjL^j 

^jJ! jj_ajJ1 ' d ' * i(jji-Q-uJI ji J I'* (j-a (J^lsi (_£l i4_u_u jl_tLs 

4_j_Laj (j_u_ulJLa JL>.^j tiJJj £-aj . «j-u£L11 jL^_iijVI» CjjJL>. w ' " 

SjILil «L*_a Q^£LJ1 (J^s-il JL9j . ^^L>.| (jj-i A^J (^1 4_uj_a1j-j «Lu_u 4fLa Jjlj d ...At 
^Lgj V JJliL (Jj^s-f (j^La! ^ JL>.j cGli C^J! (j^J -J-i!^-!' (j"^-" («ii>JLi 

.(jjjSLI! («JL>JLi (j;j-JI ^LjJI 4^11 L^ia JSLI .^jjs.VI ^1 j^Vl ^ 
ojl^ Lxjj t^>-l Sj'siit uJI lilt ^jJ 2 ijt^.tl jLSLaVl ajjt i-.AUt jLSj 

Cj l_jj_i^j_^3 ^ a b *- 1 1 43LLL90 Lg-La (J^-Jj iSjUJLc <L^J I J LflJl ( _ ;r 3 J^J-JJ 
Ji_u_oJtlII (Jl 0^ t ( j_a j-uSLII J q J '"'^ (^jl^JI (jj-^JI ijr 3 CajLLl(3 (jr^l (( 2^^B 
j_A IflK L^la (j n t ,iVl j JJjVl Ju 1 n-ylJI JjtJj (Shiva) Lfljji sU^U 3 rih-^l 
O a *J L_ ^_3>-»-a '<*>3-a i4_u^ ^Jj-^ (J^ 3_il J_i ^£ (j^SLJI (^i^ (JtA 4 - 1 

1(_^£l3jJI lLIJ j a (_gl « L>-ljLjLi» _i 5jj 1 all aJJt ^ a i nil 4j^>Uj .(^jSLII I flj 
i(^_L>JI (J^ 3 JL>*3-) 4j^1»JI ^j_La_jJ1 JLjJI (_^J i J-ll ^*J' 

(Jii. (_gj-J! (jj^J' D' J^ 1 -^ ",'^1 H (j-a (jL"J lJL *-Jd ^di-^' ijj "ijtl I JjJI 

(j^s (j^l<JI cUljLia Oaj LK j-aJJ L-Sjj-u bj^a (jVI 
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£yj £_0J J J LaJ l (jl t_^*-l L<i£ *L*jl jjlj 4jLui*JI JJJ^lJ! 0 jjk 

jJlxjj (j^ U3^l o' I J 1 * Ji""»-t,l (j-oj SIjJljJI 3j<lfill jlSLaVLi 3.' ' "U 

^3 j n", i ,n t ii (jL^ ! jl La JSLjI/ (_gLl La-Uslj (j-"jJ (j^-Jj i j J j'C 1 1 jLa-ilVI J_La 
. 4_&L>>j! (j it's <j j<u i_i3ajjj jjj JilILi j ta jj JlS JJUilILa . Jj^/I (_jJI i JJucaJI 

cj!j_>JL! 4_u jL>- (jLa (jjSLJI ( _ ;r a S^Li! (j-a «l>.jj>. ^JLula £ L»-a^ (j-a Jjsi Ji^-j I ilj 
Ljjj_a (Jlaj (jaSLJI (jLa ^LlILij jj-ajJI i_ka_oJ 4-SL^ (jjSLj (jJ ajLcLni! 

^_.U", , „". Laj5 3jU! ,j_a 4-l»£ CjJL>-j Ijl (jSLIj • JLi^l ^1 jLoVI 

(j-U l _y^jX\ J-££-$ (ji-Lca]l jLiJI Jjl >l JjjjJI i_Jaji!iJI ( _ ;r 3 SLiita (j^^J (jl^ 
£-jLu LaLx-i j J la jL>J! j_uLb i *l i uLqjj <_2oj-u (jjSLJI (jLa iCjIjjJ,! 

4j 4jL^j V (jj^ ( _ ;r 3 joJLc LtLc £jLdJLi (_^iiSjjj - J - J - < »-y 'uT '"d^ cjIjj jJI 
(jnj t ijji^II jLa_a_iV!» (jLa jj>.jQ1! (jaSUI Ijut JiLa j'hi i L£ I jlj 

J j i n-r"tl I j j'a j-a.5 C^"*"" sLajLJI SjjjJI 3jL$j -5j^*-a (J-> i(ja£JI (jli- 4jI JJ 

L&Jo.! . Lijal jji SQjJijJI 4-ujSLJI ^>L«-!I <j-a ^1 (J^ljJ V La_sj 

4-Lm jl—tla Jjjj jl *J ui£ ^t-l (jM^* 0,5^' L)' ^> fcJ 

*ljj L^Jba 3j^*_a J^i-T (j jj| I j Lu La (^^3 JLcLjjj CjIj_>J,Ij JjVI 

.4jJj^/I CjI nj i n->JI (j-a Loj^j IjjLi LiLuJs OJ^' ^ ■' ' ^-'J JJljjj L^jI j SjLUj 
(j^e-l La_Lu 4J 4jL^j 4jI Jj V (_g jJI i—ljLuCLU Q^SLII ~ >l: ^ > L^j- 0 

* ^ i n ""i ^jl (jj^ CjLjljjVIj Cj^oJLI {jja 4-uL^j V ( a l^u * a 4jr 3 ^jjji^a^^-a 

(j-a diLi ju jJI ( _ ;T 3jJi3 ( _ ;r 3 jjI/jj « ( _ 3 -<Iu V . 3j ju jJI ( _ 3 J3jJa J-^ '"'^ "J^* * L?' 

' " ' J ij ^ "' (jr-^" Cjljl_Ui>JI jl sLuLpJI (JK i"iVl jl iCjIj^>J,I 

l _ :r £ 4_lJI 1— » "1 1 1 ((j_uSLII jL^iiVI » j-j^. 1— Sj^jjj 03^^ ^LuJI i n-r"ll 

.(j^ljJI LULc 

' ' .' J 5 S jJ_lj (jl (j-SL<u (jJj^jJ.1 (jjSLII ^ air ^a (_gl (^ (jaSLII jj 1^1 a 
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i_2 LJa I j-Juj LaJuLCj OJl^III ^aldgJl ' i ^* ) LajJt£. 4jt »1 qWTI ^* 1 jj-LajJ 

L^jtLjol (j n'C »" (_3j_<_u <Lu-i i nil (jLa JjjJ^' 3 ::tJ cj!j^>J,! 

4-3e-La-m L-a 4-La-2j (j-* uu m ^LU CjL>. ^_a^ . » )Lu u VI ^jLlill J) 1 1 uja 

. d U j<u i Vj! i ^Lj^SLII ^1 j i r^i 1 1 j . jjoJ! ^jl pJ i Vjl 

JlJj j ( ii t<Luj-uJI tfJLfli (j u£Lc (_5-t*;J I jLa p j a ) Lul *Lc}V! loj . .. ■ 

! jLdi pSLaj (_g jJ! *LuijSLI!j *Ljj_LoJ! £_oj ^Ij '(^j! j uic J'C i"m jjjii^. L^Lal> 

fiLuLj-iliJ! (j - ^ 3-^11 (j-a 4_uL#j V d 1 1 ill t n ^j_a 3jL>.1j cLc ^a-qj^a l^- 1 -" J-* -4-1 ^ P^jlII 
a .j , Utl ,j-u| j^a jjjs i La S£ I Jl>- ULl-Jj VL*-a jjl 4_3jj>_a J^j i nil (j-aj . 4l«IL>J,! 
(jul _jja Oul£ I jlj . JJLilJIj i3Ll>JIj ii_^lj£LIIj ij» ^jclIIj iCjIjjJ.1 £_a pja- i ii h 

• ' Lut-a LjjM^'i-^ LILc >. il"»o 

,_3_^3J <— _> I i n -K-i j»J-2-i o'-r 1 ^J-!^ i— a I m'i^V ^IjJa «L<u ScjIjjjJI (j-a 4_uL^j 

Lojiicj . I Jl>. el Aj. , allj | JL>. SjijULill i ^ u^jj (jl SjjjjIjJI CjLij'C I ill"!! 

. I (j_ajJ! (jr^J '^-J-*-^ J k* '" LuLa i»l LtaAll (^yi I 1<* j-la-U 

jljl ^£LJ1 Lot . 4_u^_u3 4_u_o ' a t aa * 4^1 i n a tJL^- 1 3^ * 0^ 

.jii^l 4_uj/ jLjla j ljr £\ jl 5j 4-3 1 i n a ijr^- J-S^ I Jju j^VI 

,3-35 (jyJJ ' I Lta-j! (j-ajJ! ^ ! J-j-k-j j ^ '"' l-ijLa . - 1 .%.Atl 

d 2 La * g 4jr 5 ! Jj-fl_La ^J-ilj ' 1 i nl" 27 jj-a <« 1 J^>- 3j-u£LJ1 4_a j La ' 1 1 )) ^j^SLlu 
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CiLjj *C 1 1 1 !**( 1 1 ' aajj 4«l^s_a1jC_a 4_a^2ia_La (jy-^J .^aSLu_u£La ^a-U ijr 3 SJljjlj 

fs-^*-^- (j-^ Lj j'C m-Lj J 'C ," i " L#jLa j^i-I t;r i«-ajj <_p2jV! 

t ljL>J! (?L>»jLj jjJljj j^paj^/l jlj^ Cj Li^SLi_oJj ^-L^aj ^jt j^^-a- 1 J ■ Sj ' \ I 

^i^.! jJI p uiaII pj?t^fc_) * l^'s i tjj ^Jsl ^Jl ^3 ^j^Suj ^ n tj ui\\ £ya JL>.V! 

4_JL>.! jJ! 4-u_J! CiLij'C i ii l"l I tfJLfli ' a [j] Jjilrsjj ■ ^ i ii a i"ill a LtaJil I (j-a 
JJLaj ^LlILij iCjIjIj! jSLI! (JjjLjS 4t nui JLa- i i n Lajjj . I ilaj Cjljlj! jSLLI 
LiSLa-a 7 c 

|jl La i—Sjjlj ^1 CjljljljSLI! JijljL^ j_«j>. V! QalJI jjjuj t_4j^jj p j a i Lajj£. 
! j! Laj d jlr jj* Lajs Jj-"' if 1 ' '"^ t — ''j^- 3 OJ^-" 

. La ^ jL^Iuj/ QaSLII (jL£ I jl La di!j£j i LULQj JJUlI! \jjt q\£ 
(j-tb 5j j» jtl CjljljljSLIIj . !jL>. dxj/l 1 ii-v 4ioJLr»J! jjjljj! CjLj'C i nl~ (jl 

4jla jijj JLs. (^Jl 1 fT< i^itl ,j-a 
ct_j_a£L!1 ^jtj ( ij a-Lea 15 4_Lj_a_i JU>>lj jj-* '— MJ^° (*^J tJL^ri-yj^^^O 

O^l (j^- Colin" (jiJ! 1. 11 Mill aLtaUl ^jLi. ^LajLlll 5alUll aJLuj-^I 
42LL ,j_a ,JJa I (_P=J^" < r^J^ U^- ^did-^'j-" ^Lij< 1 ,il"ill SJaL^oJ 

^jJ (jj_LaL»jj jjjljJl La (jLa lji£_a>j (_psjVl ^t-> , ,. . <j . 4jj*Jj 
p j ".j" A~ j oljljl^SLlI 4SLU p^jl 1 ii-vj 4_ujSLI! 4_lo1>J! ^L«jI/I ^utj^sj 

jLSLj 2 al U tl l j_a CjLlo^ j_a i»l JaAll 4_i^jJI CjLoLSLII L^Lj/jj CjIjLJuI 
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^j_jjJLI g-j i ga ll d ^l"-»- * CjIjJjjj fiLuj-C Cjljji ^1 JL^-**( t ul ^^jJI i4_Ua_aLiJ1 

j! Jljs ( _ ;r i cj cH^' J-^lj-U cjjJI^. jlsj . 4 i ii i ii -»■"" (_gjJ! 
j nf I jls di! j (jl^j .oljjJ.! (>u (X-Rays) 3j u . ..II 3 < *5qU £_a>j (^Ic- 

Sj_u^ CjLuiSLi J>aj*.j^ 'Ljj i^i-LcoJ! CjIjjJ,! <j1_i La (j^jj-jjjLjjt 3_j| JlxJI ^jls 
L_L_) 3-^ (J^ q Lgajg (jj ^ 11 (jj^LcV La_ij 4_i^L^ (_Ll3 jj_a ' La£ C^-uj (jl Jj ' " * f*^ 

Sjij riia JoLaj ^ 3 j m i ..II 3 < uiVI ^LnJL oila. jja Qa£i Lxjj Ricardo Giacconi 

I i eajl p j i ■■" (j-Aj • SjLl«jJI Cjljljl jSLII (j-a (JjLt JjSo* j j L$jl JjiiaJ 
i—Sjjuj (ja^JI ^ i n a 4_jJ_aX. (J_ali£jj LaJ_t£,J . (joSLLJ LfljL_u 3_3j^jjt»a j-JlC «Lta£Ll 

jj-u jj^-jll jj^j-jj^^Jlj >IjjjjJI t_jj^!Ulj cjljljl jSLIIj cjIj^>J,I ^j-<t>- (Jj^ 

LuLa e. I i a a 1 1 ( _ ;r 3 3jlj^, ji^^/l ^1 i ii-v^l ( _ ;r i>.j i4_ujL>JI CjLvjjsj CjIjjJ.1 

(j! (J^JLlLi ^_*_ol^JI JjLLa-LJI w I c q^£LJ1 c Lu-i ^^IiLoj jLt^, Q^-jSLloJI 

Lai i JJLx_a <j^-Ij 4i Jca-a 4jl J I 4J j^J-a JL>- V 4jl (j^a-La (jjSLII 

Ca> 4jj^c J^Li (jMjt i Lul jj i ali I Lja£.J SsU^. (jj n K"n (_g jJI I J-fli 
qj se a tio~Li j-fl>j lEdwin Abbot CjojI (jjjJl i^Ij 1 1 n~>. . LaLxj ^1^, ,. « f^ui 
j^LjJId j^LJI o jut ^.jj (jl i-jjcj iSjjjjSLloJI IjjJSLil (_)iLc jjj . .."C 

J *C i"i _t jj>.*$\ a « j II iCjLtjj_a J'C i"i_t QaSLj I 1 1 emj (jLa IjlSLflij ((<LseJa-mXI 
(j-a IjJLc jJjlj ^sc-i^ . I I j a «j ^JI^C Mit (JlJLj ^j^* J tj^^ ^-^i- 1 '^-iLlJiLa 

ui (JSDj sela ■ ■■! I Lia^Jj LiLajLj ^jdj » i"i a 4jeJa-mXI LJjLLa (^yJlj 
i_ajj>_i (j-^c-i .^LojjI 4J (j-ujJ (jSLIj ij^laj (_p3^c dscla-mXI J^LJI aJJt 
(j-L^SL! tiJIjjl (^1 2j£a dIUi V (jSLIj K nl-^l j ^LaVlj jj^^Jlj jl untl 
j^_a^/l_3 I j ♦ a i nl » : t j^aJa^j p_fl>J c2iLstla-uiXI '^^jj »l t"~ ' "Ll ^ ■ u Vlj 
1 i i n ^. . t_fl_L>Jlj ^La^/lj jl i 'ijllj (^-a_jJI I jjj ' . I JL>. ^ lj i ■■ 4j2_jJL>J1 
^j-iJLjloJI ^_a fiLajLs Llljj mi > jj>> I IjUu I Jjj < aJ ^jVI La ^JLc ^^^jJjj 

ijr Lc 4_ajLs Liljj «$4_t£, ^j^ajJL^tlu ^jJI I JJt La» '.{jsci ^^ajj (ijj^^j^^l 
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L?J"i 0' ' "-' Mj^ 2 ^' JtD - ^' S-^^?^' LilJj w J J ' ' taa. 

4_i_]lj^>. mi" 4-j-La-C ^ La S3 jl JJj-o ioLa. iijJL*j La i JbVI ^1 

i^LalJ^ jL«jVI (jjMj La^lie-o (jl ii ; I j . <LlsJ jJI «.|J^>-Vl ^ i ^.°:.<*j 

oj_ifc i_JajJjj U i nil .S^LJI ^LjVI Jo. I ^ J -u i .1 (jlc 

(ji j)j a t^e-la mXl 4_lj-Lo (Ji*J_i i n i a j la * rt I LI JL>. Lsljj-jO «L>.LlLJ1 

•.SJjLs j-jj-U I j-* (jic ^ i ..II (j 2 b j jL«jVI SjjMj jjJI Mia ^ j^jij 

£_!j_U (j-SLIj .liJLjJI J » j II (jjs Sjjlj Lil ".i—ajjiajj S(_gjjj^.Lj JL>JI i_ oj^ 
(jl dJJj (j-o Ijjj/VIj . ljL>.| mJjJ Vj (jJJt-LI 'tlj-i-a (j-o jnT fljj (jjijLJI 

Loj . <G1jLc iJJ JI (j^_L>. 4j t gLcL> mi \ ijjj J" 1 n 1 4JjlJj . «lL>.l .} jj-* c — 1 J ' ^ 

JjJj (ji t_jljJaxis^iJ I j j 1 11 uf I LjjV , U-^. , ,, II 1 (jji^j (^ylll 4o.L<2jJI Q_iJj 
^ JL^jj jj! ->L*jVl ^MiJI 3^iJ.I Ij^J (jSUj (j^lj lAjrUintl ->}LJI 
{j\ 1 la cULa ^la 2 rt cbilia . Ja^fl ^^yjjj^ ^J'v i"i 1 tj^$ • 4-3&Ia-uiXI ^^_±JI 

t<LstJa-mXl ^^1_lLI ^^**i lull ^eJa 1 all jjjjLijJI JaL\j (J 0 uu ^ia 2 1 1 I JLAj l iSj- i 

2 La 2 4jI jlJI ^ jjlu l^jjj, 3 -» U , „ 1 1 j^LJI tfjut j^c SJIjjJI 3o.LaiILa 

2_a^c, j j laj 4laJLi jjj-lLa . 4jjjI J ^jIj_Zu ^ j 1 aj I jjj jGJLi j<u 
. L_ljj-2Jj 3j-jI^ ^ j ' aj (jy^>* »Ja_u j-j^J * ^Ljlj^I iJT jl_uJI 4_lLc ijr a fiLiijLa 
d ^ I A"tl j a jjj ^JjlII jj-a j gla j-jJtILa c_(Jj-C mi Ij La^iit_a ^jl JLljj 
4_»_aj-j ^.jjJLI (jr-II 4_*j_IaJ cL>.^3 ^ia 1 ugll jj-a ^jj->JLi I j *^ J t a 1 ^j^-JI 

V 3_jI j_JI (j-a .(jia-aLiJI tiJLiJI jjjJI dilj ^ jjjjj i±»j->. LJLc 

4_;JLc SJa^i (jji 4^UiiiU J>LJI ^jj ibl lj^p-1 

.^j* , ,. 1 1 sLj^Laj ^ 2-i2j. (j ly" ' "J O'J Slit I 1 3jJlJ1 (Ji-1.5 ^JJJ ^Laj 1 uJ 

^J'C mi 1 ^ J_2j jj>. I Jjlj j-a^. j a 1 "H ^jl . j-a JLaj i ^^>^ J J " * rt (J^ 3 ^-1L^ c?LH ^1 
l_L«_lj_a (Jj-y i_aLLaJ,l (jr^J * J 'J ' 'Ltji^/Ll SjjjJI Lc jj 
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, d ->■ , ,. T 1 _i^i_J1 ^3 <d j * ta I ^_a J-^- 1 d Lh*J " ^ ' "" ^e-la-uJl 

. i4_2_Li_U «G-3j_c. (j_a JjU"iH (J-iLs J-i^ J*^ J^J-^' \jJt (j A*<^..l jjia 
Siii! i)J^ IjLa »l n , „lt Lj :<U JLa JLSj . j»JL«JI IjLjLc S_ulii Ji.i-sj 

jLlj^I jj-tj La Cj^LoQJ! a'jJt ^ ^Lbtj V (j^tj . ^L&j^/Li <13jijj<-a sQIjLc (jL 

jj-a LtLc jj . .v< * ^jt iCj^jT <JL9 La^ i . J^Afl jj- 1 juljj jj-i jll^o (JL^- 1 

Ja L2 ' \\ jj-a ij-fl_t^aJI J_*_l1I Cjljl^-o* jj-* l_clJJ_U iSj-^ ' " ^ rftJLtj! Cr^* 

. (5) Sylj^L. 

w I c J . -» * a ic\_J_Lc £La_jLs Ljlj|j_IJ i4j jLciLA (J^i^J 4^JJ5.J I jULO (J>^J 

( _ T -Lc J i a se j '■» i4_<l£. 4-ajLa Ljljjjj i4j jLcil/3 J^la-i £-Jj-U ^J-^ •£i> a 
I 1 ^ i "JJJ tl^-*^?-* 3_}Lc d o ( nj-i ^Ua c^ 0 -^ V* -* ^ ' l^-A (jl jj^ 6 - 1 ^ .c_utSLa 

U .i j t J-j'j L5- s '- a J-i^- tylfi 3_a^L^ Lj'jj^ £| ^- a -ajj oLu^/l ^^111! 
(jljf (jl J-jiiaj-uil V Lil .CjLtLsoV! tfJLA J-J-«^>- Jls-!j oWj Lj'^>J 

i_tJt£LLLi l^jjljj jLljVI ^j^cLijJI (_t»SLI.! 3>s La Ljt A'lf ji^ oj^- 1 3-IL*JI 

, jT^^ » La^j_o JJ)j ^_j_aj>. ' eajj 
^Llj i_c»^a (^Jl 3 ■ , m 7 T Lj La! 
.4-ojLs LjljjJI ^jjsj>.j JjJaJ! ( _ ;r 3 i n"i a 
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(j! Qj \ 3 7- _* 'v i u <j1 VI .2 ->U , „l l j^LA! LoLoj ^LiLx-a LtLc jj ■ --»" 

j»J-2j LoJUCj .lilJLi (_£jLo lXju (j^e-Lo IjUt jLtjVI (^LuJI jo^JiLc 

I jl (j-SLIj . <_sl5i J'C ut\ Lsda-uuP JJ-JJ ^q-^JLLc (jLfl *j j i a 3 Cj^L>.j_i (jK i nil 
Jaj>. <Lil j J j _i Lo jIjlJLoI (j-Lc. 2 jl aS[ II <Ll3 Lxj Sjjjla '^ > -J J f* j»La 
jj>.L>. ^Jl J < a 1 pj 4j1 (j_o ^CjJLl3 . 1j-;tJ^ Ij-*-" ' ^ uiS! * «LjIj3 LoLoj ' p^**' ' " rt 
(jjSLj (jl JU Vj ,4_Lo J Ltaj| j^jjl (jlSLU (jJI jLc JLa3 Jaja jj"n.i_t /oJj Lo 

V J-Aj • w liJLi Jjlj j-j^. Lj_aiLa jl Ldje-Lo j I LalLa jLlj^I (^LuJI d-tLc 
LLixbf Ijl . 4jt" m , uj (jl ».U-,,„j d_SL!j niJLUI Jj-JI I JLA jj < a ) » j laj i » 
^gjJI j-UsjII <_dJj LbjJ ~ .' tfjut ^ jLuVl JfT (^Jl ljo.1 J Ijjlj 

. I ijlr ^ i Laj (jl (jSLaj 

jj S3_aL>j| j^-jj I jLoj S<U 4^L>. jj»-jj J-Aj ^(jjSLII j^j-o (jj' 

jl j^j-a i-dLut (jl^ U niJlii ji*j (j-La-y jL*jVI (jjl-S (oJLc ^ L£ 

(J_i 4_j-3 (j ii j I joJLuJI I JUt Jj-o j^J-° (ji • Sj^JI ^cja-m <_>"J-I (jS^I 

V (jr^- (j-3j 4_iJI Jj_usjJI (j-SLoj V SjjSJI ,_U>.lj) (iJL\II Jjt-JI ^ JJ>-J-o 
ijoJL«JI I JL^J 3jaL>J ^J-^-J? ^ SjSJI ^tJa-m (jyl^- I JJJ- 3j_u£T cLvl i ho j_£ jjj/ Jj>- jj 
( _ ;r ULA V sLaii. Jl>. jj Lax. Jl JjjJI (jLa ^LilLij . JtJ-2-o J-i^- jj Jlxji 

. L$j jju (j^ o' £ L^L>JI L^jljljLaLi g-jlaj i uj V d -» U , ,,1 1 cjLijLCJLa . 4J 

^jdl j_UsjJI tlLjjJ ^-j La-tfl I gK jLtjVl (jJI |jo.|j Ijjlj (jVI 

j^j-o V jLul fiUujL) ((Sj^LII Lo» (J*\ mi (JiLo joJLlJI i 1 nlr (j i La * ) (jl (jSLoj 

(jl SLlc (_jL1j I^K cjIj_>J.I jJ-jj I jUj 'i»ljj s^j-" -^j^ ^3 3-aLs. Vj «U 

(^j-cLjj (jjJLi (jLji «LjLjIo 3Jlj>.Ij 4_La_S_i (j_o jJl^ijj <((^jj£LII 33^" (J^ '"'^ 
^3 ^yjl liaAJI joj*j>JI (j-o JUj-ll 4jtar»J (JST ( _ ;r 3 LaJLi. i^r-aiil j_p3jjtjj jLlj^/I 

^jLi. (^1 (_Loj*jj cjIjj>J,I i tuSlxi jJlaIII ijuj (ji julj Lo ojaj .^JL«JI 
(_g j_I I pj LtaJ Ij iSjj^o J5i (^yi (jajSUa dJLutj .«(_gjj£L!l '"^1 ^Lvu 

j J-ojj Lo JUcj . « (_gjj£LI I " (JS>-uAI (j-be-c-t, I ^e-La i oJ I (^ Liaj I j_<j/ Jj 4jjjJ 
L^-li? (_Jj^>.^/l v_jlj^>J,l (jl (jj * la j <_3aj-u Sjjajs (_gl (^ (jrtjSLlal I (jLa 3j^-II 
i-jjl jjl Sjj>J,I Cj JLkjjI I a K'q Sj-ujjLo <Ll«j>.j_o jja I Ju>-JJ Vj • J JjujJ 
&1 Lca-dJl ^_u_uj La_i3 4j cLS_t-ajjLoj LaAll 3_jjia_Lo CjIjj>JLIj L^S^jj>o ^lCj-uj 

t_il jj>JLa i^LjJI (jjSLII j_uSL!l jLrtAjVI j^2j (jjl '-(Jl j i nil (jx. Lo? . jjlojj 



. jl£La ^£ ^JLl 4j1 jJI 
i _ r Jj .jj_a_j_a ^-La ■ 1 jj t^j 1 11 (j^s-Laj ^j" a a (J*\ mi I j jjSLJI 1 JLA Qj^-s 

I j (jjSLu^a 3^3^ jI j-a til Lai . jUj^I ^^Lill I jjj ■ aj ^ 4jL$j}UI 

Qj£LJI (jL£ I jlj . jl_«_l^l (^^LjJ! I 'j j 1 a ~ ( _ ;r 3 Sj^LIL^ (jjtiaj ijjU a (J^-"/ 

,j-a «3 l-^»J 2_jl_j_L!l t_!j-5 OjLH C 1 -^' Cr^ liluill (O-AjjLu/ JLSj 

l_)jJ>- j! J (_g jJ! * j 1^1 II sUaLi-uj-j i^l ( nlj Sj^i. J_a (_£j-J (jl jlj-C. (jr^ J/^*^l 
(jl (j^l (j^tj SLiSLx-a liilj (jL^ Ijl Lax. ljj»l 1 .i"j 1 l^jll (_LuajJ joJLoJI 

. jj-aJI I J_A (j_j3 CiLuj uuJI ^1 J^l £^j_& jj ' aj La-a j-jfiSa j-J^i (jj£JI 
CjIj^>J,Ij . «U jjv jjJLl! (jj^Jt J-aX (j-a J-J^l Lisj »j iMI 3j ' "-' (1)^*?J 

» )Jj»^JI s-J-LaJI £_jiaIL*_uJ Vj Laii-a jjSLJI jliT Ijl Lat .jj^LJI t j-a j 1 I 

I jlj . jj-j-uI ' 1 5j 4_jLj jjSLlI ' a ' a * jt LaLa_i Lst_ijtt_i-a Ij— at jjSLi J_o£ 4_La 
.dllj^. jJajLa jjjj/VI (Ji-lj 4 j uU I jLa <-3jjij q] CjjjI 

La jLSLa ,j_a JLjjjjJI t_jj_2i!l jljdal 4_uLCal LojLu/ Llj^j Li^ 
L-i-flJ J-^ liJJ I 1 j Lu cLL^sLill 'li) I i oil 4-tlaJtJ (jj-S J^>-l O^- 0 Cr'i Ui^' 

Juu j-aX J- 4 - 1 ^f-J Lj t I J ^ - JJ 4_i^J jJI » «j 5j 1 1 0 JLA jj . y £j ] LUSLa_ij 4 Jij-t-ul 

Ijl (j-SLIj .3jjj>-j_a 3_jjJjJI l—lj 2 J 1 1 OJUt (ji i_3jj(_l V (j^ejj -J-j'j lS- 5 ^ 0 
(ji (jS>-aj jl SLULc jjs-T O^-^r 1 d .'"j- 0 Lajlj QjSi (j5 ■ 

L_LLSLat LI 4_ijjjJI » 1 j 5j 1 1 i>J_A VjJ 4^jj>.i j^^Latj ^aJI jju 4jj_t-aj_a ^jjS[j 

J_al jjJI (j_a j^ljSL!! OJLut (jliT Lajj 4j| 43jjj La j£T SI JUl I_^jJI Jjj^jjJI 

^* Jl ^ j L*3Jl 1 ^_a filLVljiILa La iJJ _L«_a_j J-alj-tJI i>JLA (jj^J ^-OJ •tjO- > '^' 
jaL(JI ( _ ;r 3 Cj Ltj-ajerJ I ^jljl (j-a (^^J iJLjitil Sj-illaj 4jjj-C 3j£La ijJLutJ 

ijr ^ L^jLxiil ^uLj ,jJ Lajjj i(jL&j_> (j-Lc (»_>Sj V tfjutj .(jjjJI jl 
jjj^SllVL^ iLULc ^ 2lJj! La 3 aj.n> ol (<JI^J c^^j ^ f ^ 

LiLiLa LILc L^jji? (j-C L^jJI jjiJjl (jSLai Ijl ■ a uiSu i ■■ i JLUI Jj-uj/ (^ic 

bjLc-j< ii^Vl JSTLgJI j 5jL>J.I <_jIj^J.I jIj-c. (jIc-aIqjUj L^Lkl ^ ^ >LaliT 
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^sJ! ^jlI! j <i~ i .1" ! jSL&j . ^LU! 1 n U ^o-II L^jl j jls- J*C uii (_^<Jlj 
iSuL^i VLa ^Jl eSji-.l Ji-b ^JI^jlI (^jL^jMIl *Li£iVI ^ £jj ^ juVl ^1 

l_gj.II joJL«J! ( _ T 3 S^ila 4jJjI 4 h j i oa. (JjjLlJIj t_^ljSLIIj iCj!j^>JU 

i» Jl2j Ixjj (jSLI . j-i^LlILi 4j j»Ll2J! J <j i uj V j_ai j-jIj 
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« 2-j-_lj>. Li 1 ^3 »j « I - j-£>* L-) 1 »J i (( I I "j-J-i » J « 1 0 

, £^j_ut 1 lid I jj^^**' ( n . I 2j ' U ^3 LiLI j jj-* J ' * 

<j- j0 j i" 1 ^ ^ 3j|_JJ! Mj- 5 ^j^?- 0 o - ^ o_j^J o' ^ 
!j_aUa jJa j^LII * jut (jlSLm ojSLj (jl 2! 

^jjlu J_La ^ i 1 ntl (jjs CjIjLlU! aJJb (J^L>- LujLjj-J 
3Jlj>.!j (_yi>- "-IILlA jjSLj ^s-ll i l_u£j£ 

-!jij-l! J iDragonflies (jljJ^M 2 a-j * ~ 1 1 
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. <ji-a^.j_U >j j uJI (j-o <j-u3l j I jutLiJ 4ac. jdl j^ic SjL^JoJI I. - ' i "jtj-i 'K 

jai.jJLi (_psjV! *— ^Ij^i^ i3 I ^J3^ L^J^-- 5 t (_j-u 1 j n L I I JLA (jr^J 

«LaJ_2Jl ; I i a a 1 1 Jiljij (j-CJ 3 ! J J >■ II 3-ljjJlII ^1 i n-v^fl CjULciV! J£ ,j-a 
j-jlC ' Q^-J-LaJI * j^a-q-t-a L_Ll£^^ (jl ^oJ La^ L)Lo*l jJLu j-a^l 1 ^U~w jjjjlll 
j»jI_2j V La e-(_y-£j . till jj La^^Li- jjjiVI O-il^ _oJ (j-^ 5 - 1 ' ^'J •Oi5^'^' 

i L£ fibl . 3j-)Li_aj fiLuj-C 5^1 i ea3» (j-* Lu SL aJ a La ^jlSLa ^3 3j^ajs_a 

. (_Ll3 (J- 0 ^ Lj^ « Ml JL3 ui it 1 (j—*- 1 

I i .i jSj (Joseph Fourier) I 4_ljjj-3 <_sjj^>. (^Lj^-loJI (jL^ 1801 ^Lc 

u-^ o^J' 1 ^' O ""' Lajux.j (Isere) p . ..Li 4_3aj^»Ji,! 3 j i .nj-aJl SjjIjJLJ 

i Jaj se I U ojL^j) • i 'J- a - c ' ij -0 3jJ)L>JI (^yi IjJj I a uili£l tcCLaJolJLa 

i>LcjL3 (j-Co-LJI i_iL*x.lj ^La_ufl>l IjLa. JlS S-tjSj Mitl CjLiill ^<JL»j <l*'U'aj 
(j-o £(_uj^3 4_d jjajl ' _i y c I '■» .liuJ)L>.^M (JjLlJ 4-LfLJ 4jj_La ^1 4_uj^3 
J-aX. 4^^-lLLcJI 4la->JI « Lul ( _ ;r 3 LgjLaJa. JL3 (jL^ 4 _ ;t _lJ 1 1 4 ■ ^ 1 1 < ^-»"tl 

. 4_a-iJ_2JI Sj I 1 1 lLLLj ( _ ;r i 4jSLLoII CiLaj U U i ^'.^1 Vjjj^a I jj'a 

IjiLa (jSLIj :>LjL3 J«Lui3 ^jJ! jJ^JI t_jL^cl 3jrijlr jj^gJl oLbSL!! ^jLilj 

i |j_23 JLs.! V (j-iJl 4ii!l ojLh . tjjjlj aLi/ I jj_ajtji 

^j^o-j-LLi L^j-i_o ^J^\ ^jj ' ^ 1 1 t_iiJtt_(J1 ' j-^j-^ Lt_ujjj3 duL^ 

Cjj i"i t JUS O-iL^j .,_^>-^ O^J ( _ ;r 3 (j-tjUjJiJI »l nU II i i aj C^o Oj '^JJ 

jj-j-u Q^jl j aLlu ^Jj (j? Loj ,^o_lL-oLiIo » iLioJI I j o j**'^ 41l»_JI dJju Cj^L?e_i_u 

4_Lfljlcjj-L^JI CjLiLiSLJI J3-*J i-iLbj d"tjAU o ta (^_lSj>o ^-^-J (jt-^* JUjjjJI 

L_L^j_a c_<-^j-5 i4_uj^Aj 4jI_SJ (j-o 4_u_o 27 Jl_jlj ^} l 1828 ^L-^- (j?-^ J ' ^ ^ 

jilo iSj_fl>L2JI (j-a 4 _J_j_LJ1 ( _ ;r 3 Jjuus^ [j^Ij-lm 
a j I LajJ fjLjjj 1 1 j~ 3 J ( _ ;r 3 4_lilj lilt iJLuL^ . ^ J 1 J a (_L^-I <j-a I JutLv Jl^ 

'.^^jjj La L$_t£. c__<_t^ 4_uj-C 
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Cil jacJI 6x^juu jo 



4 LjLjIj Jl^l £^-ua tjL^ • IjJLj J ijr ll J '"-^ (jjJ_}Lt_aJ1 ^L-U-a lj-0*t 1 i I < r^j )) 

S*lj_C,VI 4_ajLlLa , ,. 1 (J^S : JjLjlU (j- 0 3jL>.lj <1cLji 4i)l 1 .1 a (_y^£- Ll&J 

(jl (jjt SJajxUI liilj ^ j_al j^l OjL£ iQ^jLaJI L&j! 1-iJjJ JLj/V (^jl 

t^fl^r- 1 1 11 a J^SLIj i ( j- JtjLJ -"J- a 03^3 UjL>.j : lj^3jjLijj »1 uulII a I * la (JjLlLi 
(jl LjjLs-^ (j^-a-i . . L-U JUjii! j^Ja lj_o- Ij . . JaJajL>JI I * « ta 3 . (jLuj/i ! f_y-^>- 

l_3jJlJI j-a^. (_)-a^)-) ijjjjLa-^l jj-a (JL>. (j^-^Li_u t-£-JLuk 1 *^ > • 4a*j_i ^JLcL) 

(_j.ll /oJj tj-aJLlI sjjIs ( _ ;r a 4_i^.jL>J! cjLiLhSLI! S^ljJs JjL^jj ..3j_uSLII 

..SjuLJI 4£:LJI JSi JLulU ^1 Ujl^ *u U.1 xjua SiJLdl iLcLJ! VI i_4>l! 
Jfs ( j_u_a_taJ! £ ^_ija LJ ' d La JU£. lLLJj^ (jr^- 1 J1 ; ^ £ j_ua ^3 Ltjlj (jL^ Laj 
jl 4-ajJL3 3_al (_g I dJLijt ij»ljj3l _£ jjj/ I i i ill Lijjjl (_5-3 (j^c-i • ■ (Jj ir-iLflUjl 

ijdjlajijlj i£jj3j_JI t_jjl<j/Vl I J^j SjLaX. (2^3 __.II Jj^s jjj (jl del tali i i4iuJL>. 

£-"-a_t (jLl Ij^^a! J^Sj) • *LaJLflJI t_)J-j_) 'r-it, I 4_JI (_Lua (_g jJI t<_ 'J<jUj 
. <(LaJL3 30 p^jLaLs JJij V (jjj-Jt (jjjLlil 
j-lm ij in a Cr^3 ' 'j 1 -^- 5 Cr 2 "^lj^UI SjUicij (j'j"^ 

i 4-uLlLc. j^-LgJ I 4iill jj-aj ii^3 ^L><- 1 OJ- 5 (1>^J ' J^J^ ^ 4ix3 (j^j-uSLII 

L^il »l oUtl jjJi . «4jj/jl2JiI 3jj^>J,I cjLiLjSLII » I j i ■ 1^^*^ u-^\3 

L^»Iajt^ jjW" \ (jy^II ' d L^ajfllJtJI CjIjI ***i < nVLi cLujlJIj ' *J J ' a U 3j-A_uHJI jj-a 
C^jL^ . j^oalaJlj (jLtlaJI ^J^tlllj jj-o^LLiJIj i«L>.^_aim i laj La 1 1 J ^j^jjlJI 3 -t * 
jj-a IjjL>. t jjJ ' " d 1 3-1 u^X\ {j\ ^"i Ti t nl jj-a l£]1 *j a 4_JLc (jy-t-a 3AJI 
Sj jj^ Cj I J I x a Jl^j , ^j-uSLjlJI ^puj 1 nt jj-* <-£-!Luk (J ^5 • fiLa_iJ_tlII ^ ' ^-M 

j«J (_g jJI 1 J j i"ij j^c^s. ^1 j-Iaj (j^^-J-^l JL3»1 • l — '^^J-^ O' 0 

las <_pji a a h-ni *LUa*vi 

V LaJi_Lc J iia fl? ^-liLij ^j\c J 1 --»•«-" lilil : jl^lj J^j ta 1 1 ii"tl ,j-a Lajlj 
i(jVI (_paj^/l ^jL>- *Ll>JI (2>^ ^J"j"'^"'^ (jr^ ^JJj-! JjLa-4 t-^j-u* \j j S[ flj 
(jj^jjj p j I « aug (j1-3j^-><J. I ^ J^itl o'-"'^' 3 "° ^ *' J S-^J^ -^l 

((.(jljLjII Ij-* 
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(_gj_jiSLj^l ^Ljj-Lail 3_«_a^L!l 2 'UAtl , I, o jj dllj LUsj£. ^La 4_iSLIj 

(j_a I 799 ^*Lc (jr^ ' * ""^l JL9 JLuI/j j^?ej>. (jL^ '(jj^- 1 ^ p )i 1 5j * i^-J^-i (j-uLajj 

JLuI/j (-;r Lc. I jJillal J-iia i LiK 4_ujj(JI 4iill (jj ^ J T-' ' J->^ L/^h'JJJ^' o' 

,<uj-ja j_lj>_o <j_a Ls^oJ jjoJI I jut (jlSj .Rosetta Lijjjj 3 j n i (Rashid) 

4_iJlIjt_a CjLjlI Cj^Ljj 3_)jj£La L$jl]} 3JL_ujJ1 «U| Lst-uslj 1 J_l La (_pajJLJ 

S-LcalLa i—Sj^-Lj SjojSLU 4 T Lajic.jj_i^J! (j-a £_o-iJ i ( _ ;r LcVI ( _ ;r 3 4 T LOjic.^j_i^JI 

(*) 

^j" 3 * j-j*_>J1 (jl 4fiLLJjj-cV1 4jlLJ1 (j-Sj-l (jL^ L^ 4 -^^ iQJjl J aLJu ijJs d i uVl 
Ptolemy V ^LLu^l (JjiaL>JI ^ ..j -i jIUj jjjjj ^j^ju ?l CjLiL&JI oJ^j 
oj-A ^.3 J -i c jJs diil! (jL£ i j^LlI! J-jJs 196 ^Lc (^-3 lEpiphanes 

^c-)JJljj it tj|j L^aJl ^ i( ^_u_uLu_aJ! (j-t^-l i nil Jj^LLsl 4_u_ul_LL1 

'3-jj S, i ii » II CjIjJ_2JI j_jjj<Jjj i(^-Jjij-«-lil (j-C j-fl-«Jlj JjLuil ^1 CjLl^JI 
4-kiL "tl ^LajJI (jjJJJJ La^-^- U^f^- 5 * 1 ^' ^LC^JI 4Ltjj La jl ■ aja. I Jj 
CjJl>.j jlsj .Cjlj_a Sjlc (Ptolemy) aj 'J w ^jj c 2 1 <_>-aiII (jL£ 

jj_aj_JI (j-a 3^.jjiJ*-a w Jj J H ^ jj^*'^ (jr 3 ^4i>^ L^'- 2 J-^lj-tl (jy^ I ' eaJ 1 
jjSLaJil (j-a 4j I Q^jLLALiu jji^j i4^jj>. j^a CjljLUI jl 4 j> Ijl itil jjIjJj slIaLaji 
j_aVl (jL^ lil ^jjj-a-j-Lta J j j i"") jjljjJI iJJUt CjI q K tl (jl ljL>- 

(jl (Jj iCjljL*js jl j j i a] ^ <j^-*-i ^ SjLjSLII (jLa nil! j£ 

JlC (j_AjJI j-UsL>. (j^a_ji_i_aLio (jL^ . ^JaLo-a Lj3ajj>. j^ajJI <. i lr t 

C^jL^ L^j t (JjjUjcj a IjJuX I 3 jiijlr jljjflll CjI aJSUIj S_l2j^c.VI CjI nKII 

(jl 4_LjLi 4J (_^>-jl J-°^' 'J^' CiilSj .SjLsJj Luaj-Laj (j i i slu 

(jSLIj . jJaLa^s i_ hjj>. I (jjs 4j i iuSj 5jj i aJ i_iJGj CluL^ 4_Lajlc.j|j_L^JI 4JLLII 
Cjj^I jj i JaaJ I q i h-sJj S3_l2jj^.'^I <_ajj>.^/l (JjL2j 3 j^jlr j^j^jtl lj3jjs-^/I (_gl 

<-, ; 0 ( _ 7 lllj i(Philae) ^ 1 j q (^ <Jiij a^> jj3 ijiuL^ 3 1 1 „ a (j^jLjiLi/ ^jJ 
(_gjl_Lil i_i_i3jJi J_lcIj 3 j A VI . DjJjLij j K j<uj/V (jjjlc.j^a^ll JjIjiJ,! 
(^1 jl i .nil (jjs (jl'nKtl Ij^j ti^pcj Cleopatra 0jjL^oo1£j Ptolemy j ij^.' 
jLUVI JjVl L^3jj>Jlj«t_j))Lj3jj>JLi I juj Ptolemy 



2J0 



Cil jacJI 6x^juu jo 



jjk (jjujL>J! i_aj^>J! (jl Cleopatra «jjLjjK • J^LJu ^Ir jj* 

£-Jj-U (jlil . L-iajl ^-A jLLaV! {j 0 (j_u_al_>J! L_Sj->J1 (jl JL>.J Jl9j i«* ))) 

i«(J» ^lil! i_3j_>JI (jl J-so tfjjLjji^ dllj£j . Ju-u^/Li (Jil«-a 

j_tl « l» i_Sj^>J! j_A j 1 11 illj . 3_iiijlr jijj^jtl 4iil! Liiajl JU-u^Li JiU-a 
i_a^_j_>J! (jl pj . ^jJslj ^j^x-i LJ j^l jjj lilljjj 0jjLjjj1£ ^jjjs <j-Gj_a j j La.) 
i^J-) J-J - La j ■ * 4>-?- a 4 j Jj^ ^ 1 ^3 i^j?-^ ^JJ L^saJLl 

LgJLa ^j^* Jl (jl (Jj i I * La a a jl L^j^* w - * "-^J"^ (J -41 ^ (L>^-i 

0LL1 4J^I c_L-i-Ljvj Jj^/I » (_>" J 1 J^.' jLL 3 ! I jSL&j . jjj^a 

_I |_g J j LflJ j "j (j,^ iJjjLjjjJ^ ^L^-j (j-^ d ''^J.'^J 3jjI jJI ' Luaj Lol . Ptah 
j LcaJI ga * ) 1 . i 1 in j^_aj-Jlj l_3j-j>.^I (j-\_i ' La I >J 1 I J_A . «(j_o_jj»j1 4_Li1 » 

3jlc (^1 ^Ll>.I j-o^I <j^Ij • Ly>2j ^ j " 1 ..j Lajti^. dJJj jJ-jj 

I 1 ,1 1 JL>J,I I jut j_uSJI Jac (j-o jj V (jl£j i< fr mi'Cj ( _ 7 SLI 

Oul^ . LaJLS J^l £ *-'- 0 j^ (jJ! SjLjLatJI d xfl.llc.Jjj jjll <_Sjj>.^M jj-aj (J^>- (JL*-o 
j " <4_Lc!j_3 (jL£ jj 'J-^^ ^Licus jm^ LvLlia <13jj>.j_U CjljLLaVI 

2 ,^11 jLjVI »l <i I r ^ I r J_«_«JI I jl^j 1 n_t jjIjJj 0 1 ul I ^LaLs-l 

^^j-aSLII (J j**t 1 11 J n ft> 

.4_uj^ ^^ric iljJj LoJ_t£. i«L^jli JL^ ^L^^jJI Jlj . <t\\ fj£. L^e-« iAljl 

q\ . ^ 1 ^ ^ ^ a l_t_LSL4_i 1 ^ ^ ^ j^paj^l ^jL>- 3jl_4iaj>. j^o J- 1 -^^ 4JL_uj LuaJLi-uJ 

^jUJI *LUa^JI ^Vl f l^jJI 
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^1 uJll 2JLL1I .j^-VI 

S_jj_j_>J,! t_jjLaJL!!j . (j .I <i ."ill i^jLxj (j-u-oj cj!j_>J,!j 3j_l«jJI ^jj*JJI 
SjujtjJI o!j^>J,l (jLa nil! j£j . Liajl (jLSLa J£ ^ L$j J-ojij olj jJI SlaL-u^j 

^^JJ Lg_2_jj-La «j_lj>.LjI^3)) 4j£j_o ji i(_p3jVl (^le ■ Laj 2 ■ ■■ 

.<>jt ai^ 

c_sVT *j un C J^t-i ^hls Li^- 3jj>.LIua SjLtia^. CjJjkj ji^ . ^ m g uJI LLoLliaj 
4_a J_2ILa Lo* L$J jj (J~^ (J^ - ^ cJ- ' " i ^- J - u 

i— al i'i'C" i ui ^L«-3 Lj| Jj 1 JjI'V Lie 4-aJ-2ILa 5jl LtaaJ I aJJt 

' "'Ijl L^ajej ' aaoj ^^y^Ij • Lilo* L_JI 1 ^1 Jl9 La^ 1"( 4 4 (jLCJ i n g i"it1 *\ la III 
(j-tj CjLal mil ^ j La «" I w V 4-2jjJa ^1 4j>-Ltj (j^e_t3 h_Jjj>.| 
(jjSij (jl 4-o.LJI (j-oj • I ' eaj] j»^*-tJ! (jl-J Otfll ' "U Jj ii- 1 1 ht'^ 

( j_o 1 Jlj>. ^ J o S p 1 i n**( )j jj_i_uj-i ^jt Lu £L »- i ] 4_di£La 4_ajj-LaJ1 i>J_A 

i LISL4-4 ^ ^ja_iJI j!j^>J! (J_S_i J-iljo 4_ej 1 uJj i4Lii3 ^ a ISuJ CjLajU U 

1 ^ A .^."X" ^jl 4 1 ^vjjt^" jl i n a tjL^ Li^_o 5j 1 ua> ^^SL^-ij 4 Lrcualjj 
dJLjj-taJ I i>J_ik (j! jj& g| ui itjJI ^1 j£Jj jJ! j-aVl JjlIj .j^Lj-a 

. Radio Astronomy ^gjj^ljJI liiiill ^Jjlj iSji^>.jji 

3 1 .1 1 .ij-a ^JL^aJ Cornell (Jjjj^ 4jlaL>- Lgli mi" (^yll! (Arecibo) j n 1 ..jjl SLAia 

2 a La i " jLlol .305 "j j_Lu ^jJI Ju^jjJ.! |jLfl> Jl>-JJ ,S_Laji!l ^ ^JL«_1 1 
(■"i* iXj ^j-a I * La 2 a ^j-hICIjlII 4-3eiia-m (JSLtlujj ^SLjj^jj^j 3j-jjj>. ^3 fi L ; uL) 
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Cil JAOJI 6X^JUU JO 



(jje - T ^ J^QjtJ O^'j-* Cr^ 5j j-illl ^jj- 3 'j^J-° «L^iAJ! 

) * c J . SjLJu^l J1>«J C^p- S j Laj 1 ■■ II iSjJu . Lu^pSLI! njjjjj ■ La jj ip i_gj-JI 

^ <bjt"tl jj o^Uj 1(J <1 1 11 V JL-ujI jL^ai^ c-jj< 1 a| jici^! jLoi-l 

^ J V "1 1 ill JLSj »l iia-aj| ^1 Lg-mS. «J (_gjJ! (j ~» 1 a II 3jL"4 <-^>J (j-'lw^' 
. " 1 1 j I . a jjjs "LojLja 4jjaLc CjIjLS/I £ije_ill j h i hjj I Ju^5j_a 

f^yJt, (jJ-II « I 3-a» ilLs S^ SjL>.!j 3j_tj i5JLj/j Cjj ^1 isLUaVLi i > I ■ ca a 1 1 
(J_«_«JI ^ j I Sj II LcjLjl£Lal (_^J liJJjj iSjLlhj Sjjj^ f^J-? 0 2jCJ-«J*-o 

.J^Vl LlJI 3 juutL 3-*-Ual j (j-a^iJ! jl_^>JI Cr^W- ^ 

JLt-£3j-jO ^^yJJ (Jj-oj-l (j] ifilijls £jjL_u) ^5 u i "Jji JLt-£5j-a ^1 Laj 1 ul 

£1 jjsl J S3 uj . L$l£ 4^LLajj-J! 4j2.jj-ujA! ii_ajj3 c^?-^ Jr 1 ^ d J '- <1 - a 
4_JLj_uj (JLi-ujI jj^ 3 ^J^ 0 i-JiVI 5^ uu 1 ^j-*_oi (jj-AiJ r J ' ga II «Lcj-*_uj ^jjljJI 
1 jjjj 4jjjj!jJ! CiLij'C 1 nl'ilLa .j^a-Jt (j^-J L° (.j-II • I ll-<Lul La^ 3-^J-° £j-<-ul 
■ La Sj fa (jl (jSLx-i 3jjU! (j-o 'Ip-J-i •(jr^' v — '(j^-"! ,a Sj-LtaJI jjjjJI CjVLjco 
^-j-S-l (jl j i j i njj i JLt-saj-a ^^ aJ ' " *J * A^seJtl! ^j^- 1 1^>- 5^ j 1^ olbl mfl (^-^ 
i4_u^_Ua 4_u_o t_flJt I 5 J_»_lj ^ lr ^JjL^ .^-ijlj c-ij'C i nl" VLt-^jl 

4^JU Lj^jJ^ I iSjLAI! Sjjcjs j^J-° cr'l S-^l ' "U ' a-uaj 

. 4_j_JL_Lj_La CjI_jj>.^_J^_l£Lj .^^_i^1jJ1 dJLLiJI ^jl (J^-S-i .^jl J-i d 1 

I fli a tj^^-i (j! c_^t_i ifiLi_j^jJj J Lalll ^j^* >J lUt^j^ ^j>» < LiLq c J 

LaJ_LC (jyJ^- (J II J I (J-U^I (jy^ 5J JJ g I Hi ^1 I ll" (jl (j^-<U (jyjJI J*\ I llj I II 1 1 J.3 

j^Jo. 2jj , ^ .tl CjL>.jJL! (J^La jl SjjjJ! 1 -1 1 j 1 ea 1 1 j ^Li-jJ! Ji} -0 

4j_«_i_iLaJ! isLujSLII 4jjjjIjJI jjL^iil (j-a j_uSLI! JU>.jjj .CjljILayLi^ ^ « 1 eaJ 

Pulsars 5_Ua_iLJjl ^jtjJI I j i " j j i3JLaU«J1 SLpJLi LgJ 4^>Lc: V ^^iJ! 
dJLusj i^aiJil 3_L>-jL>J! «l ^>->LIj ii_^ljSilI £L«-<i/^! SloJ^-Ij n^ljljl jSLII j 
iy j ^ j a (^yjj I ^ ii i~i^ (jSLxj Sjj^ j^'j j-^I '<i a cr^ 

JiL«j ^jjljJ! (jLa idJJi (jji M (^^jjljJI diiill j«i«J (^Jb^' jjl^"H 
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(^j-OljJI p ui-Sil ^jj-Lc Ijj^ jUju l_3j_i_u 4lL>.j_a (Jj-ks tl)^ ^ tpLufaVl < * u*^ 

<Luij o 1 a dll ) iii-v JLu^j^U ^j-jn. 1 4_JLt^ Jp1j»La J->. jj (j| (2>^-4-> 

j t 4jj-ua_J 1 jj-iil 1 4jl-u< 1j i ^ 1 tl^-i 3jj3 Luii, 1 £ I Lea 1 Cj Lj£j-o L^-Lo j^ JU 
La £jj ji iSj-JuJLl 4_u!iL>J1 d)L>.j_aj cLUajLlII CjIjJjjjjjJjMj i 1j-<s_>Jl Cjj>»j 
Cjljl_csa_>Jl (JJ^J (J' (2)^-4-1 J * *LLuj i_£iJt (J-J-3 ^ d uuS! * (jJ La_ij <JL_uj^M (j-* J^>-T 
O^POJ J^L^ L>^J * L^J^Luajl jj_}1jJ1 dl>.j-a C-Ja seJ JL3 <La J Soil 

c— i LujLUa^ «LaiitILa SjL-iaj*. (jl Lilo- l_3j_»_u_uJ ♦ i_La_u_uJj £_ij_<_uj 

j_j.}1j»J1 L_jj>. jJ j_l\j aJLscj-ujj (jl J-i V id)!jl_4_i_uJ! jj- 0 cJ^^-*- u J fi-Lt-uJ 
3_jjj_}1jJ1 oba^ i .il"itl ^1jj>.I ^1 jjj_t£: UjJ *° ' * (Jj^' 

j| LJ_lSL<j_j-3 j_j_}1j 4_JLj_uj /ftj-ui!u-uj L£ • JudJI Ll>. jJ jj£jJ 1 t ^ -*-**< a 

L-d-Lcat-J j t C.i-Lj _} jj>. j *^ ^ a S I <Jl) JlJ*_U_l1 lLI 1_La JL>. t Jl>. j_i jJ_A (2>^ J 
1— L<a_><j (jj^-i (jl tl)^-^- 1 (J-^ i LfcJL>.j «4jLlU! <-_)j_}» Lujj?e_a jQ->»-J (jjjJjjJ 
(j I (J LqJj-3- 1 j_A Loj S £j l£LuJ L <J j_A La ^ ^£ 3-^ e_1 iS ^ ^ '-^rP* 3^ ^ J - ^ 
£>j->- IjJ 4_tia_) L Luj^?E_a (j L^jJ Lo Lu 1 4_j_uijJ 1 Cj 1 j 1 Lca^J 1 jj 

.Lie 

^^J^ *^ " 1 J * ' L*i)J • Cr^ t^ii '*-l> : ? , -''' 

l_Lc Lal_4J ■ a bie a ^^aie-ui =U3 jaJLc i4iaL>JI 3 ni^iU Jal dJJj i^Jl3-I 

jj k," ^Lol 3^L>. (^j! j^. Jcv jj Jt^ , jj_aVl &JJb ( j r a> J^Qj ^jl I JL>. ' - « Lga * 

(j j-SLj V L_4-ijj jj Leau * j j_j t c_t£^1 jSLl 1 (j 3^ (j I (l)^- 4 - 1 ^ * 3j 1 

jj La_j jSLj Jl^j . 4_jj_j_>J» 1 » jj L^eIlI 1 L^j ^_^>- j3 ijr ll 1 5J j^ ' uJ L 3 Lj_>J ! j-tTuj 

3l_j_>J1 JLSLii/l jj-1^3 (jj^j La-ij iJLiIo^VI juaj <baj 3Ll>J1 Mil 

j-_j_c «Lcj_<jj?e-« ^1 ^Li_>o 4j_Lo1I1j dl^LtJI CjL»_4IL>JL1 (2>^J i iJ^ J - 0 ' SJlajJLI 
J_<j_j-c1 (^J-J1 iSj- uj-\J \ (j_u_L>J1 jjiaj (jLtlo L^jLtfo tdiL^ n 1 Lea 1 1 ^J_<Cbt_a 



Cil JAOJI 6X^JUU JO 



.4jjjjJ! t_ij_>J!j cj^tJIj (J^^JIj 

V ^cJSjJI L_ljj-Sj jjJLj (_£j-i£L1I ( a ■ ■• * (jl (j£La_U (J-^ 

<_Sjj(_l . Lijj^*_a ( _ ;r i ^ a J * " 1 1 cQi2jJI ' " ' I j I ' a >■ 1 1 JJLC (JiLfl-l (_£ jJ! 

( _ ;r lJI joJI ^j(JI (jjj -5J JLajs JJLC Jl>- jj (ji (jSLajj . ( _ ;t jj/Lj/I 4_c£LJj i(jjj^3 

(j^SLj 4(J_a^aJ<J! (jjs JJLc Jj^jLs. jl 4j*_uj ^ A , a^j (N) i_3j_>J! i_<jSLi 

Ji^>.^aJ Ij-^^ cJL^- 5 L)' t ^ eJ (J^J tSLd-L^aXI (j-a Lc^a-i L$_La (J^ 

( _ ;r lJ! ^j^clII 4 1 1 11 1 jjt fp ;3_jl_LiII ljjj (jr^ f*> :: ?-^' jji-c N - 

( _ 3 jJIj 4<Lu£j£LJ! 5 <. j t\ 1 1 i_<^l jSJ! -iJl£. jj* ne .2_u£j£ oLa^liia L&JjJ 
«L«j^m <—&\ jSLI! 4-j-uiJ jjt f 1 tal j-rll =L«j^La 4_^>.jJoSLj I Jajj_<Iu I j ^ JL>- 
^'i tl 4jj*C mXI 2 j 1 uj jjt fi '. }Ljl3 SLpJI I j^'a CjI uU *Liiti! 

Sj rf\ 1 11 tl ^£LI! 4-j-uu jjt fc ; SLpJI JlSLi/i (j-a J^Lc JSLi L^-j^ 

fl ~iVI . ^"Vl ( _ ;r JLc SjjLa 4-lISj 5jI < a> L^-l3 Cjj^Joj i4l^Lc CjLcjL^ (_Ll3 
^j_<u*-a ^1 i_iSjSLII ( _ ;r 3 A j i 1 1 flj I ■ *^ >■ 1 1 «Li^ Cjj a" 1 11I (_g jJ! (j^sjJI <U-mJ 

.jji.^/1 I j-A jar 

N~N-xfp x ne x fi x fc x fL •.^L La^ ^ j 1 aj L4K 5JjL«II Luj^ lilj 

^jUILl 1 JL>.l_aJlj j ri i^ill (j^-J ^i'j-" ' F i_3jj>. I £-J-aj>. (jij 

N- jjjtil SjjjSLII 3^211 J^i 

(j^e-ij . CjLuiSLII oJLik j JLSj (jl t^-^cJ N £ La-i3 (^i^. J ■ aje I (_^Jj 

^j^tJjl JJl^. i5JjL«J.I (^ (j-Ij^l J_a!jjJ! (j^s 4j (_>uLj V ljJL3 
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^^ic (J^ljJ V 0-£ !jl tiiljAjf Llij .C^LLuii=_lJI ,j-a J ''-^' a ' LuljjJLflj 

La-a a se j 4-txa-3e-uiH tilj1jLiit_) ^4-a3 (j\ ^\ - 1 V c\_Lu_tl ^jIjjjlSj 
2 a J * ~ 1 1 CjljLiuJ! JJLc JuJlso (jlr iSJjJLlJI i_djLsJj_ijal (j-a 

I dj'q J 1^-1 rill jijjlj (jjJIj iSJ^UIl <>j^J (JjjSL!! i^tj-iil iS^\ jTj • 5>*J.I 

^jlj_j_i diLcj-uajjs p 1 a3 L$j| i(Jjjj£ 4-«_aL>. ( _ ;r 3 dj-ilji ^1 

.liLjJ 3Jj)L*-a 

4_oOj^-i j»Jt2j L^JSLIj 'Sj ji in (jjlaLLa ^ ^3c_lLI (jjj^-i LLaLtS (J!>Li- 

<CjJL>JI CjIj_jJL2jJI (jAjtj j_uijj CjIjLlLU CjLla JJLuJ! I JLA ^Luj . »l a 1 nil 

j^jSLJI £>iJI f^? 1 -^' " <j-° <Jr!^ "10X4 ^jl 1 m_i <j? ^ 

jj_a 4JL>.Lmll 4-uJLc.Vlj . (_gj!j_>J! tfjljjsj jJLu (_g jJ! J-«-«-II ^JJuo2l\ 

L$J^L>. (Jj^sIjj ij-i^l ji (j-U-uJI CjIjLJxj j-*-2j j-a-c *— 1 1 J> ijJb a Jut 

^ ui i 1 4_a-J^-U sLsLtaJI j J t ^ rt ^JLajj 1 j dj 1 rt ^_^JLc ^ w LgajU ^1 » ifa VI 

(jiLaj i^j^tjJI J< m." ^jJ LJLc J< nu~ (_^!jSLI! (jf (^k: JjJj) 

»j i"i t pi jj la * 4jr 5 LilJjujj t ZjjLLaja 4 j 1 u <i mi d 0 ta il cLuiu ^j^l-II i (J- 4J 3 J ljJ^ 
J*C JLi^sj (Jl 0 r i (j-Sj i«L>.jJ)jJi.l CjLj/IjjJ! h_^IjSL!I 

sLujLsJI £j\ l\j \gjLo VI sLlIjVI CjL^jVI Cr^3 ^^^^ i}^*" 

(jl L^-xlc j (J_i i^jjc_l1I (j- 0 ^j-jiiSLI I (jLa iljiSLdsj .4_u^2JI ( _ ;r a 

fp l_<-^l Cr^' (* lQ '*'*tl j mSUI Jo-L) (j^e-ij • *^ 

2Lu£jSLJ! .-.I ^jU; 0 lt ^UjvVI j>jl«JI ^La i^JLULij . Ljj^2j I /3 J LjjI ma 

. I I I OX I j3~ (N X I /3) LJ3 j^a J** 
\) *" r ' a 1 " " '"' ^U^- 1 '-^Ij • ( £ ^^i>^ Si jl 1 11 a (_5-ij>j ~ BjLi/VI) 

i_Jil jSLI ^LaJj.VI JiJijlII (jla 1 Llaliaj ^ J)^>->a jjt La jlj^. (jic ii—i^l 
.4^jSL!l LaljjJJ U^lj 
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Cil JAOJI 6X9JU19O 



i La £jj (j_a 3l_j_>J ' aj (jl (j£La_i (j^Lai SJlC i 11 q LLaLtaj ijr 3 Jl>. jj 

3l_j_>J! I mi m (jl Laj . i'iiUj i^jLlLuj i^tjj-LI Ljjj i jl_j^qJLi L^_La 

(j-a j_uSJ! iJJLlA ij_9^J o' -V .tiLuiUaJlj ' 'V'*'"'^ SijLa ~ j ■ aj (j^s- 
(jl J 1 a a ' LuSUj .4-uSjST 3jjJaJLa (_gl ( _ ;r 3 3l j-rlt sLaj^U! I CjLLlJ! 

jjlc (j^-i (^LlJLjj .2 jcJsjJLJ LijLi_u_a Jj j 1 joJsjJI jl>.Ljj ^ a ^ q^Lj 
. "10x3 ~N-fpneJ bjL^a LGj^a J°, aLaJJ 2uS>U! t_£ljSL!l 

^ 1 m i Sj^LoIl cjL5jj_>JI cjLcjjjjajs «Lu (J5-*jj j-^j i4-aL*JI 4_ujSLJI 

JJ*-JJ (jl (j^-«J ' S ^.3 J J J^' ^ ^!- c ' 3 J' O*' < -"- 1 (j^'-'J • ^P'- 3 

j-lC LlU]} (jl (jlal (jlj i4_j_Lj_>JI SjjLu^JI jj taj ^Lol Jpl j£. (JLi-U (Jj i < u 

JlJSj . -4_j_j! Jl-j_!I *Lj_«_lSLII (j_o (j^ i 1 11 II CjIjLJLo jl JiILo! u I C (J_«JLa_a 

oLlj ^pJI 2uLUI c_ij j ^ t_£t jiUJ (jJU^-VI jjuJI ojSUJ 1/3= f 1 Li 

:Jja^l ( _ ;r l£. SjoJj 3j_o SLpJI I jj'a 
4jli J-jt-i j-4> I jukj ■ (jj *C 1 11 a ^JLc jLjia 4I0 i"l0xl ~ N-fp ne fl 

j_uSU! iiJLs. Jl3 (jjSLj (jl JL> V t_uL>- (j-«^ . i—J-Liaf fcj fljl_LO-l (jj^J 
(J^_ui_J( ^ljjLjjMj (^jj>. jJj_laJ1 jj 1 1 ^3 fiLLjIL>JJ J-j^C 3jj-ilLI CjI j la >i 1 1 (j_a 

. 4_LaIjJI LlLo* jJ j_i£[3j I jjlaj (jSL^-i (j?^>* 

Lal_4-l cLa_LL>JL1 Clljl intl (j_a j—lIlSLII JL>. jj (ji c_^t_) jj>. I ( ljL>. (j-«J 

JU>.Lj (jl LLjJ CJ . £>_Lj_«_a CjLllSLal Cjlj SjsJLflUa Sj I laa ^1 Jjj^jU 
(jLjj-a_ol£ jL*_djl_l 4j!i_4-4 5j-u£ '"'^ ' jj t^" ^3 jjl 4j j* ' aJI jl_Li£,VI 

LAi3 ^1 c_^ljSJI (j^ .U^a Ijls-Ij (j! |^l i 1/100 = fc x fijbiJ (jf 

(j^_i LiJa-i ■ -j L-a-^J j )J dHJl lj_A (Jil_4_jj . 4_j_Ldj ^j^ ' a> jj^ * i3l_j_>JI L^-i^ 

(2) - « " 

(j^j-j>.| (_^j-J I— <a_Li_i i4_u£jSLII ' - i\ a jJalX I (J£ f< j uiJlS jLUI (j"^>*^jj 

j c d i n 0 ^. ji ^j c (^,-33 (jj-^>* (J-g T Lrtt-a 4_j_LajJI 5jl La^J I jj taj (jl 

t_!jL*jJI (j^s j_uSJI (_gj^>o (jl LuSLaJ (_g jJI j_aVl_i I JLfli jjjijJj . cLuj/ jLJ-a 

. JL>.lj c_^j^ Cr^" ' ^ rt LuL^t_ll dtxlj La 
*. (jl J->J L^K (_L«IjjlII aJJt Lbj_Us lilj 
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fp x ne x fi x fi N- ~ lxl0 9 (10 9 xl) 

w I c SJljsJj 3j_a 4-lISj I Jj'a CjLjSu i_^£j£ J^- 0 <-^lLc& (j! 

. LUajl fl jJ-3-J (jl V^?^ I j-Ij 
Jaxj (j_o Jj_2_«JI (j_a J j I 3 JJLC (jV! (jis- * SjJn] (_gjJ^!jJ! 

j^jL^j LljSjSLI fl JjsIjlI! (jla i I jJj . ^ i i nil (j-a cjIjLJLo ^ « < jJLJI Ltj_«^. 
jjijij (j I jJLjlo.1 ^1 » j" < nl 1 . 1 » 1 r-i_t j «lHLi (j^iLa (j-a ' l0 (jH 9 J^l 

LK (jl^ j-usjGJI iSj^-jjJij 5JL>JI tfjut jl LlUsjial Ijlj . Ijlc. I i • ujj! 

1I1 t i^j-j>.l cLj-ulj SjLtia^. j ^ IaJ (jl I j« a ^J-^Hjtj V cL>.jj_i 

Jut£. 4_u_u CjljLlLa d 1 11 £_]LJI n 0 Mill J-A£- (j-a (jj-^-l La (J^L>. 'J-^l 

. 10 ~ N- x fp x fi x fi x fc x fl ii]|j 

jj^a-" 1 iU (JjIs JJLC (_£a-<-u dJLjjt Qa£-J ,jJ (_jUta oJsj ijjis '(jrlLjJLlJ 
Sj_>J,l 4_Li2Hll '"'Ijl i^^H (J-O l(jJj-JI J^lL^s! JJl£. ^jjj « 

(_pJI dii3 oLSLa J^U 

lilj . < U (i a JL>.lj£ I j j i 1 si N j«JSj_JI (jj-Sj jl (jr-^ 5 " O^fJ • ^ (3 1 
icLLa-^JjJ^jJI 4l>.jJ,l ^1 L^Jjj^jj I j 1 u-fl ' j j a 0 ^3-" '"'t?^ Oul^ 

j«JJ_a jj 1^" ijr 3 ^ i i nil CjIjLlLo «**( i n" i"'ljl uaa> .Jjj-A 3^e-i (^ji^. (1>^J 
j flj «_' V JLutl 4iir»J ( _ ;r 3 I j , ,. A i lillgj j<u ^j^J '" 1 
CjljLiiu>JI huu 4_ia j»i I t'n (_gjJI iJjJlJI jjJs^JI jl fir VI JL>.1_lI (jSLIj 

■ '"II 4_j^ ^-><-'J 1 3 a Lall I Ljj>-jJjjSilII j^a jjIuLjGj (ji J^Vl (^^Lc 
j-usjGJI i^jJj (jl (jj- 5 ^i^'J 'j^LaJlil (_jjLcaJI jjJagJI CjLlL2j L^Io-jJa 
3Lu-u J La u L^jLa 1 A 1 1 iUJj CjLiljJajJsl ^LilS OjJLs- I jl (_y^>- J I i(_jjl j-II 

. ij3 J>.^J^_uJ 1 jj 1^" 1 1 £yz ^ i i nil Cj1jLlL« 
ij-AJij-o J-fJ^ J- 0 -^ o^! (J (J "J*" 1 o' O^^f CjL«jii>J,l tfJUk (J!Lo 

Ijlj * q T ' ^ L? J ? fc -^J?i'^'^ jjl^"t1 ^j-aj ( j_o_uLfl_4_l l_AjLaX,l jjjjLSj 
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Cil JAOJI 6X9JU19O 



4_L>.j_a £-Lyj 4j>.j_>J! 4-iiejjLlI! £j_i2jJ! 4-LaJL] ( _ ;r 3 ~ call tfLjoV! jLiisjj 

N (04>J! ^ j 1 aj ^LlILij 1 1 / 1 00 Luj_2j l£ jL"^ l^j^ f lJ^sUJI (jLa ^j'-^' 11 

l_Ljj^*_a 3jJ3>.jXI ' "'IjI 1 a JJLC (ji (_£? /|0 _I Lljj_2j Ljjl 1 a a 

2-cSUil 4j^jj^J! ^juiJoLjj^Jai ^jJI ^UiaVI J^j^i^ tljSLtj .jjjj^ULi^jSLj 

cLlajSLIIj idliill J a mi" (^IJI iiiijjJ SJjIjla (^3 5j£LJLl J^sljjtU Lcjljjjjji! 
\l , ,-."aVI £ I^*^J ( _ ;r jj/Lj/VI (jl-Sj^L!! (jl J-»o 1 jjlalll Lev jJj-uj '^JJ ■ >-»tl 
LaLa-i Lx-Uslj jJjjj . 4jj_<iiaJ! 4jt-LiLaJI (ji^- 0J£. J-J Laj i4_t.ul j 1 ullj 

(jla i5lu!j^J.! .-.IjI ,^^lt i_JL*J! jj-^al! j-t> ^--1 jJ! j^ajill! ,jSLj j«J I _>l -u! 

. ^j_*_l!! (jja 4l__/j_U JjLj/jJLj 4j 'I j~ a j-i-jj »l a-mll 
»1 i^aAJI 4JL__j p 1 1 ill (j I (_-JI j j i"~) (_---> J • 3j__^/L C_1j_]Jl___!! £ JJt p i ujj 
Lo Ijls-I (jl (j-^ • ;_3 j o f j__-jja i L->jjjaj _)-*-! (jl (J^3 i jjt 

d ^ a*\j T I jjL>u ^SLqJLl (j-* 4j]j 44_jJLjl11 Lo* jJjjSLlJ ! ( __pul_jLu ' p Lu 
ajL^jJ! oLjj^a jJa-Lil ga * 1 4^JlSj 0Jl>.j 1 JLA (jlj . 4_o*jJj_i£LliJ1 

* t-Sj-^ ' < — 1 Ij Li*a3* (^yupLtuil Ljls 1 jj-J-a 

(jLa i Lcjjljcjs j-^ cr^j^ 3-c j^-L 1 cj!jLUi>J! (j-u^La ^-"^^J i-*Jj 

(j'-r ^ 1 I Jl£_&j . Luj_23 cLujjJs 4-uj/ Li!La ( _ ;r a I j 3Jl>.!j t_!j^3l ^\ 4^1 i u U 
Lai . LuJI J i <su 1 <jH>^ (jJi 3 ' n^LII 3JLj/jJI ^Ljjo 4^.j i 

^Jj U)ia lj^>" J-a LLbjjtj Lulj 1 a j i " V . * )! (I)—*- 1 ^ a 1 1 uJj (Jl j i u H (Jl 

1 3^ a2ia £lLj/jJ.I SjI i^i-sJI La-Lu i I j j i i i t (jj ri I 3ej a 

SjLtii^. (_^a^t_i La^tB ^LUsj^/lj (Jj_oj-i (j I (j_a V J_i ^Jt-Laj (j 1 LU (J_Ui3^/! (j-a-3 

. La-Ji3 4_t_ua£L*-a LajL^j 

(jj^i-l cjIjI i<i (j£. (_gjjjljJ! Liibtj 3j£LjII (J^Jj-U (^ (j^?l (>aj 

v^lla 

LjjLij'C i .ii" 4j>-j-i (jl i-t^?^ ^ ^ 3 J-*" I J l5' (j^Jj 3 a LaXa 5j I i^aa. 

L^tS _i Jlj>o t (^-H-J1 ^^J*_tJ1 i^j^Lo (j-**-^ S ^ I^J 1 
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^j^-t-L^a-S&gJ I Cj1^1a_>J1j . ^j^?e_i l_3^_*_u 1 ^ * LajLt-aj LjJl>. 

(j-Aj .^JLi-i^j i ,itl jboV! j iSjj*jI! cIjLjVjJI (j^s J£ ^ (jVI juiJltl JLlS 
jj-a Jl>.1j ^j^e_l 2 '»j I ^iltj i I j i i n \ ' ^^tlC".t1 fibuajj^s Oj-ojJ 

iih j C CjLLij tljUi'.l ^ AC « cQjJL>. 3j-a JLa jl tJaj ..j" t 1 pj?e_>J1 

.3_lU3jV| j_uL Sialyl cuLoKJ! licaiJJ 

(Jl j Sli i LaLj-l l—iJjiej I JUfcJ iS-jjLaj Sj_<I/L^a CjLflLSiiJI ij^j Cjz\ l aj VI 

1 i ii tjj3 dJLLo j uig jjjj^Lj-oJI jj-uj^J \ i4jjjU >AII j 4_j£j»j_a^1 (^Gj^!ll! 

jjs JJ J rt ' a-ui£l!Luijq ^-A J ijj^jj^-uV. Cj ^SLII «Q*_J1 eJJb JijLs tj^ 
JN . ..VI c-Jj^. 3_j^j_LaV| 3jLalt,| vZjLVjJI i_uL». (jJI "-JjU- 

i _ r Jj . -»■ *1 £j_a <Lu_u ^^-1 (J-^JO^V J-^J ' f*^" t -^~ a (^J"^" 5 ) 

l^jjaj^ Ji^V tl J\!d,\ jKi! 
cjL>-L>J! i ttjlje aj n_jjj>.l cjLil ^p-j «m c_JL«jj jiyL>Jlj i ^1 <i i ntl LJ I j^jui 

Ijlj La Luiutjl JU2j . Llkjs (jl^ i^j-II JjJL>J! (JjLio p j i iu^i a (j-o S^gj-LaJI 

2 «j t . T1 SJljIj-Ia CjLajL_u^a ^j^ji-t-a^l ^j^-j^j-ua^l * la I J \ \ ^jj>*tj 
jj_a d r- j ; , ^. 1 1 s Lui/V! «LuoL>. iSJa^jjJI (jJI ljL>J (O-^-i^ (J^JLhh 1 ^ J^j -1 ^ 
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Cil JAOJI 6X^JUU JO 



cii j-olj^/Li ( jjjj)j-uV ^juJIj • ijr (jji^_A ^jLa (jy^>* *l* pJLi pJ <J-ax. 

(j! Ij, I <L3 c l« (j^ j I -sJ.1 ;j-< : U I j 1 1 (jl (j-a K A 4_cSLJ I j <il 1 .1 \ 1 nlL 

jj_a 1- 1 j 1 11" joJ (j-SDj i|H|jt »lj.sjLi j * i"i_t (jL^j .« JLaij V Lij j 1 <i 

. ^ ^ Jl>.1j ^j^~» »1 i"i**i t nl_] 4_*_a (jL^ (j-* 3 (J^J (J^JUtH^ CjLaj 4 1 788 

3_L<_l3 «.Lj/Jj jls.1 j-Aj iCowee 1 j-jjLiJI dlli ,j-a Qj^s ^-^J 

Jjl d ' -* a j 'ji" .Cj (^JlJISLII ( _ ;T j>.jJjjjijIb^/! pJLc <_ujJ3j Tlingit C^-uLLJj 
-llj^l ,jSLj p-lj . I jflii i"i dJjJjG SjljlJ (.j-^J 'O^rh 1 ^" cJ^J-'W O-i'^ 1 ^^ J^-*-^? - ' 
- La 9 ^ a < n JL9 iS_9^ ^j-^-J p-Jj i^-ijUSLa Cj^ j-3c uU ^jj *\ I a i C ^ - ta JL i3 j d Ij 1^ 

^jJI j « i j I 3 d I j 1^ (j-* J J.'^ p ' J-^L- 1 -" £tHJ-^ (J-* J-^-^-La ^-^J Or^'* 

i t jjjL^t_(J1 (j^' (-^Iij^jT JljJlj>J! tjl^j • (j-uLst-JLi !jjj>.LLjJ cjLjj^Lj JUmi 

C ajXu i LjjILjJ ^-j^L>« ^jj-JJ p^-Jj^*.} . 4 Ac Jj ' a >■ 1 1 Li£La_a (j^"" 5 (1>^J 

p_ulj_a-i Ij-aLsj [jX 1 ma (Jjj>.Ll)I ^LsI LaJLt^j . p^SjIjij (j-a 

^l_Ua_u «l^t_L>.Lj (j^j X (j-Ojj-ul jjjj-tis JlLa JLl9 >(J^UJ-uJI jj-^JLA JL>-1 

^ jj?e_lI1j j-a_il!j t^j u <i "<i\\ JJ^>- J-JI i^t_i_o^/l * lljJtJl (J^> JL>>L) Laj! J 

^j-L1 Jj se \ ^t_*_o^/! * ilj^Jl J La tllj . 1-^-1^ cL*_ojj^t_a (JluL^ jjj^l i (jja 

Iji j'^lj 4jL«JI ^1 j^. jJ! p g-iic ^jjjj/I (jj jJ! c^-JLuJjJ! t_ij_aj . jjcj>. ^1 

( h j i(0-^-i pJ jjl 3j-j-3 Jljij ljJ->-J il p X I j . L^j^ 

cjLij'C ml" J *C i"i ( _ ;r i 1 aj-all I (J'jj' ' 4jL«J! ^jLi- ^\ p j * a pi 

i_aj li Lt I j-j-C 1 ! J-JJ . jL*^>.| p_^Jj_r>o £-i-aj jj-iJLZLt-a cLuljj 

Si » 1 nil \-i\j^-u\ q Ij 1 1 L> I (_g jLaj (Jlu^ Sj_uSLI! jj-ilaJI (jl ( _ ? jj'C 1 nl'itl 
. L^jfujj (jjl^. dt^>.jj L^-al 1 I (j-a Ci>j> jLi_t-£iJI Jj 1 11T I 
,j_a j_Ll cGl (jJLclj (jjjLiJI (-;r a^.l (jj^? J ^ f 1 ;'^ t-JjL-tjO (»L9j 

p^cjj/^/l ujIjJlII (jL^ I jl La J&\~< 1 11 j j' a ^L«JI geJI 1 all (_L^-i <jjij 1 Lpc j-«-«JI 
i«UI c_<JL*3 (j-a i_aJJJil (_gj^tjJI sUj/LJ jGjIj .jjcjs. ^1 ijjVjl Jjjx-uj/ 



j-A cbl (jja IjJL^LLjJ 4lbtjlj |j <j uij aj-uJ[ JL3j . Lp* J'jJ V 4jV 

pj ^j»_J 1 ijr 5 1 j Lo (j 1 4 uiAj j^j?ejl1 1 (Jj>»jJ 1 1 (JjjJ^ j >^ £U Juu j . ^LjlS 

Jl < m.VI pJj >j ut j tl r La jj-* L^^L^ Lfljj^ i<U^i ^IjJlII (j^J 

ijV 

SJLlSjJIj 3JLoLd! SjIjjJI fj j a uil] jo^jIjj CjgjJLiD -i'j-^' ■ La 

4jr 5 (j^t_i 1 i <i 9 I jlj ^ ^ 4_u_L>.l 5jl Lcaj&J LujJLj Lol_4-i ^ 0 1 < " ^Lal (JjV 
i I J ol 1 11 L#J LljLaJ (JJ^J ' " t^$£ t d j i <■> j 1 4_oJulLo SjLtia^tJ ^Jl . eaj 2I 1 La 

(^_u_u_ij-iI1 ^LoJ (jLjio cULjio i^Lj^JI jj- 0 (jr^i ^Lall! 1 JLA j ^"al ^jlj (j^o* 

, U SjjLula 3jj/jlLa Aztecs dLuj^/l ^jJ jl^j . 1 ^Ij . ..'CU - La • ulj! 

Lg-La ^^-J La 4^jjILa <LaLijj|jj J-^'j <1>^J iCj^ j-r 1 ."ill (j-2ILa 

L^j *L>. (»jj-jjJ! l*i (jLlil! j_£ lj Laj_i£.j . Lijjji till jjT 
aLc ^j^o ((j nU 1 .ir i) «_jT j^iu i2 1 n^U jj-iSLII c-^!j-o Jjl 

i>JLA jj-* J-*^^ ^ il^ ^-^-il l^j mi ^jV! (_^>* (jy-^Lo* 4jr 9 ' La a ji ^cJ» '.jJ^Sj I 520 

^J)j t I4K C^L£j ^jjxVI 3_ui^ut]1 3^l_LJ1j t gjj jJlj 
^Jlj>-I)) L^_iL_i ^^LLlllL jlu p ^**' ^ La Lc jj-ujj^^ ^Ljj-j_A 1 a • - LaJL 1 



JL>.^M £-«j rt I^P* p k ' " J Lul I ( nl j^j" 1 11 1, 

4jLa h_Jjj>.| *j 1 h xj a (JjJ-J (Jl ' <ajVI (_jJjj ^lLI 1 43jj>_o ^1 ^ jj 33 ajj i3j_ilj_> 

. «p^jjJ J^-JJ La J£ (Jjj (j( n fr Vl (jj. 

4_i_jj_t (_LaLdl j_LajGJLi (jjijj^ pLa ip^lSLJI I jjt 4jL<£ (j-o '< * u 

U dJ_LjjVI J j T i nl ( -5 -Lj Laj^j . 4j£jj^M 3jLUaj>JI jjLjJj nj^'j" 
^jl£j . t— i£.jJL) j ♦ mij ♦ 0 t u L4-1 (lLLujVI jjlalj-jjal) Lojij-u^jjO aJLlss)) 

i^j-ll j-aVl <>SL!j i^Vjjt L^IjLuj (jll! pi .Utl ^l_jjt f. Ijl 3j_pJLi jjL^i jls 

4_Ajj3 ^LdJJLaJI 4_lo_i£ ( ^> c ' ^ ( _Lx3 Lo Luj-aj ^l-^J JLAJ-J 4JL*j>. 

jj>.T 4jL^>Ij iJL>.jJI jlv! i_aU Jal ^Jl L$J j^lj-ll ~ ^a= •"^ tl L^a^LUI 

. jj_<lJlj jLiJI (jjo (Jjlj I a ^ 'j^ 5 " O' ^ • j'j^W 

ooLi-^i ijr lJI cLo_i jJLII Lot q\ j"t «U 3j-u_o i4_uj ci^tjlj l!i^ i L^j>^ ^jL>. jJI 

w a liej I I * ^ j SjLiuj oj^c-ui dJ^>.j . cQjl jlj 43j-o_} J_ii£ (^Lo* < <-iL>. 

«LljU>.j ' ' a * ' ga * ^ * miJ ij-C jJLi <„ m <^>l I JLA (J^-i Lcjij-jp^-* J-^*' LaJ-t^.J 

.«4_l1S 

I i 1 nt I Jj a «L>- JL3J Laj(j_u£jjJ ^1 Jjj^s^JI ( _ ;r 3 jjjLflUll Cjj <i"i 1 nl 

^jl 1 t u 2 1 w I c I Laj CjIJuj 4jjLoXLi V jj^- 1 ^ J «^-$JiLo ^Lj^t 

pLaijVLi IjjjLu joJ iiLuj^/l (jLa nil! j t »l ■> . ..tl ^ (^jus^LoJI S^J^?I 2 j o . 

(jl Ij^ljl '"^1 Qi^J^iJ J^^W OX> * '" -J '"- ^ '-' ftil'H p J ui ta «J 
Q^jt^j-jj 'p 'I usi 1 i 11 oh 1 I j ' ea rt j . j-jjl_L>. I ^jL^ 4_i a^-uiAj] I J i"i^-j 
(jjj jLfli I j jj a Ls I p-fl>J j»La^/lj ' kL>JI LfliLjl jj^jjtja jJI CjLoLs. 

■ p ^ 1 niVi? (2>c ^LajJI ^ pjtjLcL^uj pJ 4jjLuj/'^l 3^Li-^/Li p^j'j 

^Jal jJI i Lajj_u^jjs jjl-JJ .lilj-mSH I J-fJ^ t_^J j-a JLfl>j) i"i 1517 j^Lc (j-ai 
( _^a_j_il J^>«j ^ "i i i^Jj^SLllj-ljj^ idJLuj^/l <UI 3jij£, Sjjia 1 j-jjLj 0>j 
Ijl j pJ (jjjJI isLL«ja_La pi JLcl (jJI ij^^^jSJI j^tJI j-f^ J-^J Sj mi j 1 1 



(jLj I * ***' 5 rt (jl^ t_£<J-JI ^JL^ri-^S" 0 ^t-u^a I j . <LiJt_a (jr*-*- 0 ^JLJ ...At ( ljjl^Li 

cjJi£.L_u 1521 j»Lc I uSSj (jjiLJ! ,j-a 3Jj^. i^jjajJI 3*C_ uij 4jjLdl 

SLLoLS 

^_jOJ . 3_jjLj <L^J_*_ul IjiLjUitJ ^c-J iJUJL>J! «Lcl_Lu3 l^aJLa-" < ol (j! Jjj-x-uj 
LaJJJ iljL>. Sj_u^ <j^j (jLM-uV! C^VJ p J 'J.' £ ^ ; *"J^J-'^" *>*-^' <-£J-Jj 

oj-^-J (j-Ij 3j_>JU tj-S La-LseJ jj^^I i?"tl £a!>JU ojSLi (jl Jb V 
3_jj_>J,! 4_j^j*-jJI (jl jjj . I « La 3 liila l_Lo Laiisj j^l £-«Io=-a 

dJJj <j-SLJj j-uijjij '^Wj 'J J.' 1 J-J^-*-^ <— (j-o L*^JJ '(j^ 

4 < oil 5jJj^>. ^j-jv^/l c_t^1j£LI1 ^jLSLi-u Lil^j tjj^j .Ji)jL^t_i j«sJ 

Cj1jl_Uaj>J1 (j-a j ji *3^>« (^j-^* p-L*J jJ 4jt Ljji^t JL9 l_£ (jjJj' c ^- > "^ (j-*^ 

^^j5e_(J1 (j^-i (jj^Jtlail (jLi JL2lLj 4^j?e_l11 jAjuAI JjLi-uj 
j_L_Jj JU>.^J V JL^jj 4_j_lUi 4_LJ>.Lj (j-aj • >Sj i""!^ (j " '7" H (jSLx-a i_3JLA 

w I <~ iJllij 1 1 i j II SjLUa^ t_jj-^l C^jL^ I jlj S^^iiilLLj dilj ^ (j-"^ .tiili 
ijr ^ d f < n ijr ILlA ijr ll _j)^>.LL?e_] Lgjl'C i ii tjL^ i4_uj_UD 4_u_u ^jy^-a ijlilll ^Jj i < n 
^j^La-i tl) • 9- J 1 ^ 1 1 ^"J- 1 -" (1)-° i ^l> a «Lcj-*_uj 1^)-3 L-u I !il i LlA ijr ll I jl ' eaj 
(jje_i SjJLS J^Li. I_ LjJI (_,3Lj (jl 4jjj_2JI ' " 'I j I LtaaJ I (jjs CjLoLd 

I Jl>.Ij (_£jL_u" <Lc j-i_uj j-u_uj (JjLi_uJ I j-aJL^-"l i nl (jy^* ^tS^S^^ Ly^~ L J '"" 
ilJLlA SLUJI CjL joJ I iLJi . JiMl iLc j^o (j-a i_kJVLi laa-l j jl 4ltLi 



Cil jJuJI bJLtyxicyo 



(j-u j ui J 1 la ' ■■ Jj 1 CJ I j-J 9 1— lj L^_j t (*-^^ ^— 1 J * ^— 1 J-^* I S JLC 

(J j I La 4_j_LSj SjLiaj*. (J3^ tj' ^ * . (JjIj^I (j^^ 6 - 1 (JJ^ - * ^-*-*>^ i (J JJ 3^i J J^ 1 3^J 
(_)ia_»_j (j I Ljjl all r 1 4j? _9 ^ ^ La.sc a (jj^Li L^JJ * ^J^*-* jdj^ ijr^ J-S^ O - * 
lL!1_LA (JjSj L^-iJJ .^jI jJI j-laJuJ1 ^ilrcTa JjfiVl ^^i^. 4jjl_LaJ1 CjIjI l^>J| 
o\$ l f k ^* L ^\ O^- 1 w ^ ' *a a 1 1 (j I (j L.i.ar>J 1 C<-lu.J La 4.l£Lt-*u.a 

1_La i^$j^>- ^ 1 »— *£1 j£LJ 1 jj ISLi-o jj ^£Li La_ij j I * ^ j i*a 1 1 fiLcj-i_u (j-* (J^ ' < "- J ^- C -J* J - UJ 
w ' ^**' 2 * ^^^L>.i (jj_iL^ t_u-uij 3j->Jtl (jjij_uu (j-LtTu < )L_*_u^ (j^jjlLrt_a p g iSU 

j-j_oJlI1J1 c_<_l>»J i _ ;r 9 ^ Leajj 4JlujJ| OJLA ijr 5 j_La_u_u L£ IjJ Lo IjjjJLJ ^ J A se La 

.^IjJI 

3jl_iiu>. (jl jJLa . 4-3_v_»_> f-u-ui £_a i ii n jjs- I i n ii" JL>. (jSLJj 
(2ft-LmJI jj_a I J^>« _}Jl£. j^LlS CjLjfuj ^oj?e_lJI j a ■ all 3j_}La 4_a JLalLa 

J^OJ^O-) j flj 1 J L ■ I ( n L^J jj tj^^-l (4jJ^u3 cLu_o ^uJi Vic JJLJJ ^)l£L« ^^j^ 

(jJL^ i fi J I a 4jjj_2J! 4-Laje-Jl 4-aia I V I (jLa iSjl LtaaJI dJJj t—iLaj^sl j-laJ 
. ^ jatn n" jl I a "■ < ^" i ■■" (jV J^! jl j-j^I Jj <Lu jL>JI jl ' a 
Cj La _jJajJl I t_al ill's" t nl Jju OjjJJ ?i La o 3j-JaJl 4-ilSlJ| Sjl 1 1 

i— al ill's" t iiL ^^5c_lI! jjlj La (jlj-iiaJ! jjjJajJ ( _ ;r aj*-iJ! L^aLtaj ( _ ;r 5 4_u£jSLI! 

S> J Ji^j 4_»j_uLLa t i^l^a^ ^^j?e_lI1 ^* | dJLLc_i J-alLrtjj .4_uj-aJ! ^aj*_Ll! 

(jj^Jj (j I (j^!_ajj . a j j » i r-i CjLSjo^ jl i4^^LaX. 4jjLc. j«JI jSLII ijJLfli 

j! '(J-iS jj-* (J^-ALa L^Lcaju ^ji VI 4<Laj^La t t^l j£ ^ya 4_LtIuL>. ^jj>. t ^ 

ujVUJI (jjs j-u^JI • £J>a j^i: ^LUI jl j»L^ ji.VI L^aju ^^Jl (jl 

(Jj's uU 4-il^XI 1 i" ♦ 1 1 (J^-aj La^ j I ij-uJu ^Jl (Jjj * a - L ^j ^ '(Ihi^ ^***' ' 
3_^J_Lk 5jU:I .4_jLo£LJI 1 t i , s*, £c_j_<-sa_] 1 i Lo pJLc 4-mjLi 

p_j^L_a pJLc L_al jj-SLc-i ^jLl^^M * J .cJ3j ^1 ^Ll>»j c_i£j^ 



215 



^jj>.1 4i2lu_JxA 4jlj_u^ILo SjL-eaj*. L-3 Luu£l V Lo O-Sj i _ ;r 5 (j£Lo_U (J-*°J 
j-oj , 3 Jl_j J_>. jqJI j_c CjIj q ♦ j i .1 U j^o Jl^ILo 4jJIj g-J jj! j-jjlaj JlIc 

j? ^jjIjJ! <3j>k j ^_ Cm J^L-iil JL^Vl dJljuT j! 1jl>. J*i>Jl1 

qjh jj>*\ jj-o _}JlJ»J1 jj_o_}LdJ1 (jj^J (jl (j£Lc_jj * ^ JlLI SjLlju jj^j^f (JjL_uJ 

L-B LuiSuxu 1 ^^^5 (jLj^Ltlu Lo_ijj 1 < --»**'" (jl jj-i j-o 4_a_i3 jJI Lj_^ju_u^j i_Lal_c_il 
^—i^l— o ^ Lea aj (jl (j£Lo_i <d_uj-SJ1 CjIjI ' >i 1 1 ljy -L>-^ Luj^?c«o j_o Lo <dJiIa_Lo 
jUaj (jl jjJ t4^"l Mill ^ 1 - <a a * 1 , 1 4jjI pVt ( ..VI Cj^L>.jJ1 oJLA ijr 5 ^ i mil 

. jj_cJlU ^ m o uJI Lc_oLlia_) tjr i^. 5_3-iLLea_o 

cl_j1jL^_aj cGL^LLs (J-ojj-SLj ^^j-II j la Lea * c_3j_*_o LLa j-se-La 1_j_iL£Li_u IjLrtAjl 
3jL_Lea^>. CjI ^ ' eaj ■ ea tjr JI J1^>.^1 j-a JLrt_j J u i uj V iljL>. ^l**t u < ul 

i^jJ>-\ ^ J-^e_LI djuLj ^ jl t ulj L-^l uiS[j < ul ijr 3 (J-<i-*3 5j 1 Lea3>i t jLs 

<L_La <-_)j-S_j Lo j-ij-eaJ 1 ^-Lj- 1 (J Jjla Con j La Jl^ q ^$3 (j I 

^ea d Je * a 1£Luj Ju 1 (J Juuq CjI !i 3j I <>s^ (j^Ll J * (J Lp* I 3 JlC ^L>. Lo La-i 

aj J di I l1aAa3>. jlj (jr^" t^Jl ^JC. 3 JlC j LcJLU-uV ^-oS" (j-oj ijr II ^Ll>0 <-_3j_i_u 

, (j JLC jj-o ^Jl Jj-uajJI JUu ^jj-<_uJ1 ijr i LSL<-uJ 1 J_)1jJjJ1 ^^yl^- 

Cj^U>.j-j ^Lea a se * a tjr jl_SL<_u JjUt-o ^ji 1 < ea a 1 1 j^LuJI Sj^Ls 



3jjL>JU (jlsLti! 4-jjjj^3 4_L»j/ 200 3_al 1 u a ^1 *Lu-u Q^iLa (J^3 4-uLia3 
4_laj*_cJI I j j Slj a ijLs ij-LsLLlk! 0 J_& <L«j^Lo j«J! Caj m" ( nlj 1 L^J 
. Li-jj_iLj (^LtkJI Liiaj u 1 u 1 uJI LLaUaj (Ji.jG (jl (^^i-J-y d J** N tali ■ uVI 

I U < a-caj j-Ly (jl!! 3j£LILa 1 jj-i LlJI J-ua3 ,jJ L^jLa nilli (j-a Jal LuJI 
c_t^!^SL11 jj-* 1 _^ jlc L-4-ijj ^ n 0 mi t_iiJt 200 p - ^" 4_u^_ua ct_u_u iJT H^o 

! ilj iji-T jJLc 200 jLuO^I jju VI i>!j . jLuO^MJ 3-^Mil 

U in 0 i"itl l_LaLta-l (j! 2'a \l . ^. t U < ^ (jl imJ.jLc _^=e-> (^i^- jJ-aVl CjjLj/ 
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Cj Li ^SLi-a.bJ I LtSLlLol jj^tiS Sd_a_u j^jLa La SjLtia^. J-<J-C j^aSLi (jl (jr-*-*- 1 1 jLo 

1 ui> ^ < i^LLls ji j_Lo 4_uLl£iAI1 < ^IjJLlj 4j^_o1jJ1 

. (j-uLt-oJ 1 j_a ' i ■ 9 (j-U^La fiUniaj (J-J-3 Lu£j^ Cr^" ^d>^' CjLijISLII Cjj^Lajj 

. (^^-u-uVl J)j-^il JLc_}^/1 J-ilo LJiLo U^. jjt_u ^ r mtl 

^ i n"iU SjiiSLi SjjLlLa ^j*_lJ! ^j^/ tjVI (jy^- J^>-l ^jj- 1 ^-OJ * LoL-4-i 

4_j_aLii£Lij-uVI Lt}^l^. cJjj Lla 3-u^lII SjLUajJI (jl 4j>-jJJ i^jLbiJI 

. I j". \l LLiSLfl-l V JK Mil • " ljj Ljj ji lUjJI Ir^^JI Jj^ 

4jjjJl!I ^\ 1 ii-v^/l tjjlj u <aUII JLjiJI t_i j I (^yi (^yjj/LiiJI ^j-i^> jll 

Lujj . Lijljj-2J Lu^2j 3JjLx-« cjIjJls ^jJ>.^\ t_^l ^SLII (jK . nl q\ 5Jj^>J,I 

(j£LJj 4 cl_i£. LjlJoJ I jX\ jl 4_ul_UiAll (jjL-ajl jj- 0 ' diHs&jq ^_ijJ JL>.^j 



LujJlj (J 1 I Jo- V cLo_lS_>J 1 j . LujJlj <^j-\J _} LjlLo fufcj (jP 6 - 1 (J J^- 1 

4^o1 ^^^jiS i43l!i i^jfi-uAS (jyic j-uLjJI i (j LijjL?e_a Lj j Ltiao. <J_iLuj q$ 

4-Lt-u £j> j j ^ ^ *l£> :> '^ f t *-*- u Loj ^qjI^ (JSLiTuj 1_<j_a1 jo-! ^ ^ j ' "**' ' " 4 1 ^ ^ *j 1 

' b^-ui-S t ljr .L.aA-uul 1 l_LaLl£i_i ^jJI 5 a , t ^**. a SjLtiao. L>. jjj ♦ ljL>. J-J-^ 

3jL3l_>J1 LjI j-t-H (j-* Jjl ^ H O-ulJI (jH*J * LujJ _}joj_a La_4 1 Jo. ^_j_i£' JL>. 
«ULuL>. (jl 4jr 5 j-j^I JL4I0.I iJJLlAj . L^j J ■ *aj * JL3 (^H-JI ^JiIlLU 3 j 1 LcaJell 

^j^o l_J_3jLjt_a (jj-^-J L^JJ '(lfci>^^ r^-uiAil (^lu Lull] 1 1 j_<jJjlj 
^jX. I^-ujuj i 1 ' Al-^-**rt ( j_oL£Lju1 _}j^?e_o l_Li£^^ (TJ^* (J- 0 (j-\-a^l_SJ1 £_o -Jl .^"Vl 
Liiitj oljl ' 1 1 ' - ^ * * L£ Lx J_lc t j^y-iuJ 1 < uJlU Ljj-uj_<Ja 

oh iLLo 

(jjjj|J_uV. JjLJ Cj«L>. (JLl^.VJ C-ULAJuJu A Llj ^ j La (_ 3 ^>-J icJLuj^/lj 

isLj_Lc 3jiiL«_o 3JLj/j i I J ■ S3 1 u ' (jylllj ^Li3 LaLuiiaLj (_^<J! 3JL>J! 
SjLUaaJ! (jSUj Slu^/j J^-jj ^ 5JUJI tfjut^j . L^j LoLa VI ua3l iJaVl (^ic 

3JI_<-uj_JI CjL£jILaji (jl LiJl>.j I jlj . L^jJLj/j I i a 1 1 n" Lul i_3jju (jl 4Lj/jJkl 

(^_Lc SJL^/ jJI 

(^yjJI I * "j I Ltaj> (^1 d j i .I i ILi 4lajLo (jj'C" i ii jjLlill (jLa isL«^3 cjLo^Lla 

icL^/I j i ii tlj 1 w ' "j 1 1 J i(j-i!lj i Lp-jJjjSLjJIj ijainJI (j^. i_3jLila i. 1 1 n's" i » 
* ( _ ;r jlu (_gl (jjs ji^lj i LLc 4_u^c SjI i eaa> (_JjJ ijjjjJIj t4^uiiflJlj i^^^-^'j 

t_tiJb_>JLI jj>.VI (jSLill Lo l_3j-»_u_uj . (j;^ ui 1 1 1 I i * < <•> j (j^, 4_ji_>JLI jj>. I 

.LLc 

j«JL»JLi 2 2 1 » ~ ' I jLSLa^l ^ iij^>-' 5 j1 ^ ^ ^1 dJj i < Lu^j 

(_L^-<-uI (jj^Lj 4_L«ja_(JI SJLj/jJI (a^j5 (j! JL2ILc I LjLa iCjLlUsLjjJIj 



Cil jacJI 6x^juu jo 



jLjoV! (j.i I -r aj (^j-j-a^/l ,j^jJLjj£LII ^L-i-^l (j-^-Ij . 3 K mi U (j-o 

«j_>J! (_psj^/l ^jLi- 4JLaL*JI cjI—LjLSLI! <.St jtl (Jjj-alLi ( _ ;r lU-iij-<jJ! 

'.(j-G^jj^ (lA-*-^ d)!jl_L£a^JI p 1 ■■ 23 (jl (j£La-i 4jLjJL>J1 » ^ <- it i^yVI 

(j Mj"iii"ILi ja^J ^1 1 1 ntLi »l oUII ^l-cjal I jj'a »l nUlt (jSLx-i V (jjjV! 

2j I j I II jO-ufcLiU (_£Jir>o I Jj' a (tuJ iji-ljj! (^J! I j 1 aa. 2 j-^j a L$-l3 
dJjL«ii3 (jH-II Cr^" 3 <LjjlaJI Lai jj£, I j » 1" ■» a jjjjjj 

Ls-Ljo J ui-aJI I jj'a (jjSLj 3_LlLoJ| t 5-jj mm II \j j^tt jL>.i I jufcj 

<j-(_j^La J n mm 4-lUsj^/I j-;^. jJ-ilj-JI CjIjLJuI (j£. j»jl-La3 ^j" j""^" 1 ,' Li-a-3 I jlj 

LHjLCL j<u^2jJ! (jjs dJJi jjlj iIjl>. Sjjlj iCjVL>J! J < Vi'ai (^jj 

4_<_>JI CjLljLSLI! SjJlJ i_£J-a (j-C i<Lc,^Ljj idJJi ^e-L^flj <_Sjjj/J .(jjSLJI ( _ ;r 3 
J-iILa 4J jj) j 1 11 j j<sJ J S[ mi J 1 ^LlILij Lu£j£ (j"^ 3ji_j*._aJll 

1 1 1 .1 la. ^jjLi (jLa 1 LLmijo lilj .^jjij (jjL^ JSLI Sjjj^J! Sj^^I 

.JLlVl ^1 

5j-tTu-tJ 1 ^ L^j V ! i J Lit! 1 (J_i_u_u ^^yl^- ^Hjo (j 1 , *j iJa J-LfajQ 4^t_u3 Ij 

tjt LoLJ jut-tWt.1 ^ (julJj .23 ,19 ,17 ,13 ,11 ,7 ,5 ,3 
piLo-Lts ^L^jl ct^" l^^-^ 0 i ^^-*-°V lP^'J (J^°j- (j-* d - , c ^Lj3^^ 4^L»C 

0? e^fc jj^Vl 3JUJ! (j^lj .^UloJI ^ISjVb .JiVl ^ 

i4_j_Lc 3_,LjSJ| SjLcIj ^ i ii gll JjLflJI <j-° ^ ay itl Jl . ajVI (jjS-j 

jl ^Jj-jJ! 3jJ <j>-Ii l_5>^-^' <lh^'- JL " «LaJ_2JI 3_0SLII Lg-aJij-" i uj (jL^ 
La-ijij , LojLi_o 3j)^>. ^JLl JjL-ojJI ^ j I'l i ..j Qa il's \ 1 ^jL^ ^JLlILjj 4j^?e_>J1 

(jl Q_ijj i(_jjLi-u O-i^jj (^ jl jjLtcjs jjjj lij^* - ' 5JLu/j Ja-jj 

OJLA jj^J <_3jjj/J . sLujSLII 4jjL>JL! 4iJ ^Li. JLa jl sLujijjj SJLu/j i L$jj£ 
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^j-oj 3_3j-*_L d_Lu_uj l±U_c_i V d_L_ujJJ 3jl_Ua_>J1 4_u_u_ujJ1 4_!L_ujJl 

SJL_ujJ1j lJu^juJI SjLlul 0_>*J Jjj-^ (J-° (3-*^' L?^3 i ^^-C-J * LLoJ-uiJ 

LoJl-Lc 4 1 * ' *t JL>o JJ LeajJ I ^jjij Jl>. ijr ll 4_j_lC 3JL_ujJ1 lIIIj (j^^J 

.4_u1j^>JL1 5_c.j_i_uj.il 3267 j_l_>JJ i a L_aj * ^ tjy __ I ^ i 1 "■**' * 
Jljv j_j t (J_<Cbejj . i^$j^>- V 1 Cj 1 j 1 Lea_>J 1 4_t_u_L_> I Lea * t t a uu_v * t 

(j-uLtllj . d A I**. a 4_^LjlL>.1 l__uLL_>jij oj-^ L^-I ^jj-S-jj . c_t£j£-J1 1 j_a jjj^- 

p 3 * a J^ * *V l_______j_-*_o QjL_u . ______ a * ^qJ £__l___Lj CjLxLu-AI I g-±S 

3jUJ_>Jl ClLaj U U J-i- J-J L^JLlCJ JJ ------'I jjij-^ <_r^l i '- < l^ >h --^J- 1 3j ' "'^ 

l_3j-ju jj-jj^La ^miih ijj^_u_<i£L!1 3j_£1_> tJ __- ^-Lo LaI m i tuSl 

jl "y -ij^>-J jj-LgallxJj . 1 1 £ 3j__>JJ 3jl -»J1 (j-* _J^> 

^j-C l_LJj_____ £j-- <_1) Jl_>. I ^j-X d) Lo jl*-« (JJ L>. ^_3C_>J 1 J-L.tS' 1 J-J J-U-C--^ 

cLdiSLa 4-t-ujJ Lt_»__ i4jl_illl <— )J-i 3j__3__o ^___ L^l-s Cil^l <>*--.t1 Cj LI_5 L__u_i j 4jt_u_L_> 
4_u 1 <Lc j_i__j_t, 1 Cj Lj___*_c J/U JL>. jj L-4-ij J * (J 3^-1 1 5 Lj->J 1 jj-^ 

j1j_>J JlJ Jj-J?c_a dU!i (J_SLJi_j (jl w 1 C i L^-t-« ijr J-uL_ul j_A La ^ JuJI 

i La . Li juj 

Lla L cl 
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1*1 ,1 tl I * Cj ' j -1 C (j-a l_kJVI (j- 3 JLa-I^JI 
4 1 * fcs jjj L_l_Lj_ij ( j JJ j '"-"j^ La ' "jj I d La se U I 

iLa-flj g t /q-j-La-C ijr 1 ^ ' ^J"* rt (jr^ tj^ ' " ' a a5_iJ-i^Mj 

-oiiuLa-oJ.! LjjL>.jj 4^, La- i>\-jX\ Lij-jlo-l JlSj 

_}Laj-J1 LU-jLua jj^ 56 -^ • 4_tLa J ((^j^SLII)) ^jt lJSjjlj 

Cj!jU>.^Li I 'j j La JJ I i I ir-il ' La j "j I JLSj .(^^jjaJj! 

2 I ^ J Q^SLJ! I_al iVl^l ^ij .3Jl-LJ<_lJ! S-LJJ^LII 

2 jj j La " VL*^! I_L«_<ij*. i_j£jSL!! ! jut (^Ic LlLoLs! 

c-j , >. -^tl .,j ^ taj (jljJutU CjLcj-ij *j La3> 

t^ylc LVLoj £-Uaj (_£ jJI jjsVI *l Jjl!I j S^Lail 
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i _}jJL3e_a (jj^-Il ^L-uj! cfli-o* VI tjr 5 edl_LA (2>^J * ^ * a j-j-i-t-^ 

tjr JI jl_Lcj jJL^_j L<j_j1 J £.3 JLu i 1 ™jl Leased l^J^"' CjIjI * >> ^ C^-il^ 



(j-*^ *cH 3 J^' f«-*-uLj CjJLjtlb pJ IjL^ .<U_>J1 l_t£:1j_ilj LujLUa^. 4_j_aI_3j 
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tilj ,3jus-!j p j I jja I j « ! 1 -»_» (j! (>u^j_La^! t;r l£. IjSLaj <LuliUI 4-<AL«JI 

d-i-t^j 1 nil LaljJ J-^a '3L iSlI OJLA lj£JHa! JL3 (j^j^j-usVI 
SjsiL-uVl 

jj_a I j " 3j ■ ■■ (j^La-i 3_jjl_ta_<Ii_]VI jljJiLa 1 1 iti^i I j » * ■ a (jSLj pjj . 4jjj-lII 

d j I t a '< ir-i i." 1 t j ir^il (j i 4jj|jjJ I sLxJjj/^/I j I" pjj 4jj|jjJ! Cj^LcLitl 

Sj^=_a_o» _j <_ajjtj 4_ljUlI! 4_l1L«J! t_>j_>JI ( _ ;r a 2j ulSlJI (J_]|_L2JI c^jI^ 
cj .(j .cj 3jLo ,j_a I ' La ui » j }Laj ( _ ;r jJI 3 1 1 iSlLa iBlockbuster «(JjSL!I 

OJaJLmf (jy^-Il ^JjLloII £j_aj>. £-^9 CjLiLLlJI jj-a (J-a^ lJll^s j-usjG . .." 

HjJljjjJjJj 'f^J-^SUJ ' LSj-"^i^ (J-*- 0 0^-° '"'^^ 1 Cr^' Cj . (j . Cj 3jLa (j-a 

3-=tj ^ 1945 j 1939 (j-oLc »l a . ..II <j~j La ^gj-II o^II J£j .^-^oXaj 

* (j-^ 3 ^-*tJ-* 2 ^"0-3 ^5-*-5e-^ ((JllSLJI 3j^?e_d_a» jj-a ^ 1 u£ t—iill clxa 
^_4_u jj-^L*^ 0 2 <L*JLlJI cHa l^se^Ll I Jjlj pj t^j^ uiaJI ^jj-ill jj-* 3 J^L-^-* 

1 dJ <ii 3jU>-lj 4_Lj_L3 : Sju>.!j S_jj!jj>. <dxiS Lg-aJ LaJ (jylll 4^LLaJI lLLIj 

olj M.r ^V! (jSLIj .Sjjllll 3_JLL«JI t-jjjJI (JjLcs JSLI 4j_j_LajLlII SjJlIII 

Cj!j^ £ ^-JJ i t jjj uuJI (jj-il! (j-a £-<-uLiJI JLajiJI (j-^J .4jjij-l!! 4itl<j/VI <_aVI 

SjLajil cjLjV^IIj i^^ujSj 1 .ill jLxjVI ^ cjLaiLUIj 4-ije-uIj" . ..VI ^jj^j i-all 

w I C (j-ol ^LSLo Jl>. . J jLX^a <_ajLA i_iJl I 5 I C Jtjjj La (j-IJ 

iOjJ.! '-■ jj 1c JiLa 1 1 ,1^1 Sj^j-jII 4lLLaJLa . 3ji>ijV1 SjiLII 

JUj_j t^j^a- 1 11 II (j-JjJI s^ic ^Lu^a «U <-iIj-flJ (jl JlSLj j j i aj j Laj *j (_g jjl 
J>ii. pJUil JLtiJI j_La jOi! S Jjuz C, 1 njt J . ,jla LLus l^VT I 0 ^Lc 
((JjiSLII 3j^?E_fl_a)) jj-a 4jj_t£ jjjm-a-ij ifilijls CjLcL_u ^^Li* jjj ^CjI^_u_u >."■ 1 n 

Sjjij J^j^a 4_ijLj 4jILc: Lj^. J^LtJ I jukj iS-lUsjVI 3j£L!I ^ 3JjLc: JSLI 

^1^**' 1 ^_^-ll 4-ajLj-^aJI <L>. ^_a ijr A t^JI^-i ^ (jr^ ^J^-^^ < ll u-til 

d ii 1 r-i L«J I j iCjIjUayLi^ Sjl^, jljdal ( _ ;T i^. ij^aJI «LuLj/j^r»JI (^LJil ^eJa 1 (jl 
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.SjLLI »l hi a- 1 LaLaj ' aAa«j iCjLi^j^jjJIj iLaLc. CjLcLujI/Ij i2_jjLl!I 

4 1 aj miJ)j,lA jjji^. (^^j-La^l m^oJlJI ^aj?e^JI jj-a CltJO 4_t_uj J_a 4_JLLs O-iUlC JL9a 

'.(^Jj La 2_uL\JI SjIUJI i_jjj>J! u^i] MjjJI iij^JI jjtj 

» i^LLaJI Cjl^aa-al p * £^L9 d 1 nil (jr*^ ^ 0 UaJl ^a tut ^ji c^ca-taj 1 ul » 

iLiwIj - J ' " xJI Sj-cUs (jy^J p^jL^aLl (jj JLy i" 1 11 a Qai.j_i^aj (jjjjs-V! 

aLa 1 I j 1 "jj 1 11 a a (jy-^-u OuL^ itjJLuk j JL9 tl)^ J-H^ ^ ' a 

pJilj (j^J g '"1 n j iSj^" ' j* ' '^^a . Ls_si*-a J-*^ ' 4 a ' a> (jL^ jLc 

j j LaJ Vj (j-uialj t_!^LLaJI (jL^ ^JJ J ' (jr^J '<>J-I1 I j I A U (jjj^LaJ,! LgjjCb 
(2>j J^ a- i" 1 1 1 a oj^y (*"*J fs-^J^'j p <3 1 "JJJ L^J-" 1 <J>^ (°-£-'- a 

4j jLslILj/VI (jSLaj j^.] i_dLi& (jSLj pJa ^j>- jl3 (jL^ jLa J£ (jSL!j . p^laL 

pja . jLulJLs w ^ • " J 4 ( __)Ja_utj Ljj i"i a (j-uJJJ Cr^" t^JD-"**"'^ » '"ill (jL^a 

.«pJL*JI lj-& ( j^a CjLsyLSta jl ij-uU p-$-iI p^-JLc JljJ 

Lj^>. ( _ ;r li!jLc.Lj ( _ ;r i ,_3^>.^LI! jLrtAj^LI La^Li. 1 1 a j nijij-ut jLa-iLiI ^L^ 
,jSLj pJ ^^JLc 2< miU jll 1 Lalal ■ ■■" (jLa I jJ i^jVt ^La • ■■ 3>s LJLc 

2 L IISl Sjj^so cj'jJu 1954 aLc (j^a (,jj/jLa) j! iT jjjs (JjVI (jSDj • b-f^ 

4jj-j_ajLHl1 Lgjj JL9 OuL^a (JLlujLa jj^>« m£JL>.I ^j-Li ^ - U ijr 5 4jj1jj>. 4_lJ)^aJ 

Sjjjj>- (-;r ^. d-a-L>. 3j_u^ 4-1^,1 » i"il 4-a-tC I J Ic Ojs->«j 1 L^J i. mix La^s J-J^l 
jLa^iJiVI (jl< mil «Lui I >la^ii^ 150 J < i' ^JUI 5UiL>.jil cjVLi^jij 
(^Lt-j/VI jLa jJI i li IS h i djLcLu J-Uaj Jjjj -MJ-^' 6-° (J-"^ 
j^e-j t_jJ\ 2 , 2_i^. U uiVI 2^,j_>J! 1." 1 1 1 o j j .3jjj_>JI eJJt ^Ir ^JiUL^ 
(jl La-'J . =G_i_aJkl <Li-ta-i "j II 4_Cj_>JI I Lc-^j (jjs (_LlLoj Jjal ij-^J ' '-^'j ' ^J) 
^j-SLIj . j j ^J_*c p ^ * a O-a-j p_Ls 'j^ se d iVI jj-^. {j-iJ-JuX-i 1 j-iLlC jjjjI—LJI 
La^ ■ p J " I la£ ijr 3 t*-^^ J-^" p-^-al ' "X t ^_Lx^ m^i^-II ^miU ^ J J 'JL?**' ' 

tjxiJLJI oJiij jVaVl liiij '■ M'^lj .2jj3jjJI pjtJJLc. ^ ^niU JooJI j^jJ 
4^LUj_<jJI j»ljj^lj ' J-a-JI ^JaLjjj i4j3j jJI SjJLlI '"'I 'lj ta-Jal J (3*-^ O^J 
. sLlLiaj ^ ^h L ^ 3 ^jLi^ (JL^jLa jjljj>. (jK 1 11 J 1 aa. (JjL2ll jj^J . 4lLuJ»JI 

j^li i_ti) I I 3 J jL»J La j-Aj 11 La S a LUa ^Lili I 3 I a j i"i jj-ut A \ j i 3 jLi^. (jL^ 

J 3jj}^>. ^ Cluj^. ^1 2JLHUI jL^: Lai .jj .cU SjLa {ys 
i2_jjIj^>JI 2jj|jjJI i_!j_>J! ( _ ;r 3 JjLuH MjJjjJI ' dj.-ailll (^y^J . LiiiLiLLa 



j«J (j^-Jj . (jL<-ujJ jLlLo £ Llo (Jj-^J (j aSLj i ■■ I jut (jLa i LUa 1 3 jLic. cjI j> 

90 j i"i ijij" i .I tl (j-o 4HL1 90 (jLs '.(JjJal Lijaj j <a" i ii j ljut (jl (j- 3 

137 j ' "H £ t-ULi 90j i4_Luu 96 J^Li. I j c I « JJUtij i_Sojj/ 

Jljs. I j j^j i"i ( _ ;r 3 (JLk_u <_2 _oj^/ 131 J) I (j-o 4j1 L 90 j i 4 '< < u 4fLa (Jiis-u 

J-oLSLI! (_gjij_L]! (Jjil i*i ILa 2_jjLu/La jjLu j g i"m 

C)l J j i h^I oLjI Va^e-a i«I^D 4jj1«J| d ^ , Ull CjjjVI Jjjjbj i_3jjj/ 

i L U tl _a^><-!l 4-S-jJa Ojjj^' (j -0 *>rh^ ^ ^!- <1 ^ J-°^ i_3jjji ^Ull CjjjVI 



^ «d ^ -» , <t| J^aia jim Mill 4< Mit 5j_iJ_*iu CjLcjj>. ^ o i ii i I JL&j 

jUa^ i n i 2_)L_t-aVI ^Jl ^J^jj i3j-_j_L^ CjI j i i n 4 * miVI £JL& Jj^Ju ^ o*i i n 
lj jft^ 2 Ij . pi Lgaj Jl 5^ mi itl » )L?e_t-£3 1 L-a j ' aa3> < giaj ^ jjl 4 jJ_>J! 

w -» ■ ..a; ,tt jj^a ,%.11'a Lu^j^ l_L»-jJj£ji ^Ic- j^c. ijjliil tiili 

J"^" ' ■■ '"'Ijj .%.»tl'a iclLjloJ,! ^jLlil! La jl iCjLuilb i^LiJ <i 1 uj L^jI 

j-se_i ( ii n I 1 j j j ^ (jr J>-jJjjiji ^j-A SjLcLa jaLu I n j 1 n~>. (J15S--J (jl 

. 41*3 ( _ ;r 3 j ui ill 

i^j.u, ^jjjjl 1 a ^ It JjjLSLII Jj)Ltl)l 3^>JI (^3 43jLLuj jJI jLiiJI 

(jT J j I 5JI jUj-j-UI iJ7 _L>.j . M^^i^ lP^J^^ ^J-H3 0 11 " '"'^ £3-*-^ (j n*^ « 1 

(j_a ^1 < mi^Li Ij-jLj jj j ta Hj . 2_c|jjJ| ^ I r 2_j_;j|ji jJiLlj 4J (jjSwi 

'"'I )l ) la ''-^1 jj-* I j * ■**' I Loj iCjlj-tioJ>JI Jlljl^^ (Ji d)^-*- 1 ^ . Cj 1^ ui "kJ I 

JlljI^SLII jj-* J^l *-^LiLfl)J .2_ij^_lI| < Jj^tU 4_La_tJt_a 4jt_uj 4_tcljj 

. I j K 4 j '<ij^l SjJiLI I MjJaj" mil 4jjj^M '"'I j 1 a£ ( _ ;r 3 JiLajjj (_gJL2J I jJ-ij 
jSLlj i^j^cLtaJLi ljJ)l-j VI ^j^j^-a-i jjjjLlII Jju /qJ t jjj uutll jj-5]l d-il-^j (jj-3j 

ir.Tji^l =U (j^LUI 2_ajL2js (j^/ Jj i,_p2jJi.l I jut -i^j f cr 3 iy^t ' '-.'! 1 



255 



09 SJI 



«GjJL9 l_3^LjI 1 iima uuJl p i naJJ ijr cl_U1 ^UaJJI i^jj>.t Sj-u^ Cj1j-uG 

^c, j->- 1 cj^LSLiTu-q l_-<— l-cu-j (jl (j-SLa-i iJT UJ1 djIj-juJI j cj Li j) j£LlL 1 3 j_i j_>. 
La 

4jjl»-IjIJ! 4_uIj^II .-.Ij AUtl oLlUx. (^SLI ^LCII ojjjjl ^Ly LaJLic 

(j^ *\ J (_3^_*_oj * i mm II (j_a ^-^J-a ^Lca^o-S&ja I mi m I j ' a » (j£. % i Lfcl J_a 
Jjlq J.J-C dUj CjJLaJ (jJj iSjjLa g 1 a S LaJLuC olj AUtl ajLA j_ , If | 

jij mi-wj (LoJtJ (j»a LV i(_£jj>.| £_>.l^j3 i-dl_LA (jj^J l_3^j_u JjJ-Lcj . L$_La 

q i . 1 t lj i/jj-cLloJIj (_p=>j_tlj (j^-A j m i U j J 1 r-i 1 II (_£jJsLaj i(j^_3jj^>J,l 
S-oLLaj 1 n II j»ljj^l j-LLx-aj i*LU j «.lj-^JI ^ JLaVl SL^IaJI S^U-zi^l 
(j^il 1 11 ■v^l j 4_j-j-LaJI S_jI_ul!I i_>LlC.j 4j-ujl>JI CiL&j uilllj 4~uX\ CjIjVjJIj 
(jl Lju SL gj (j^ 4j3jjuaj ^ d-H (1)-* <-^- ja -S (jH-^ 3jl_Ua_>JLi jj-ujLjJI 

.(Jjloj LUSLI iCjJl>. La £_La-i 
^jl£j .* )j^>JL I o" j a LuLLajj-i 4j^>. ^I^jI jo-JLc (j^ jjL/iujjj i— 5 . (J (jl^ 

(j ■■ S-LaJlj t_ij_>JI 4jj£La <bLiij J^Laj (_dl_L&j . L^jL-u-uI jo^s ( _ ;r s i_.jc.j_j 

La_$_l II j j mi" d 0 t^" * ^ CjI a i n (jlj j "dL5 SJlAaXI j-Al ^IaJ1 ^j-a 1 a it^l£L^ 
5j laj ' aJlJ I o j o J** jj^- 4 - 1 (1^^*^ (^-aLIii-i ^Jj ij-;UJLiil (^dijLs J-££- l**i i im! 

Lojcjv £-A^><s (j' Vj' 'fS-!L«JI m^j" i ii a (jr^. (j uStMl jo-^ij (j^Jj • I 1 (jjli* 

tilLmJ i_ hj& • a uuSo (ji i_4J*jj i4jjj>JI Jl ^>.^/Lj <".ljU.il jj-a lj-f^ 

Lc^ lil I JLs-lj (jj^i o' S- 1 ^*^ Lboxoil (jl (j-i-ujijl mi'jj JJ^ • !>Lt3 (jjiilaJI 

. 1 945 j 1 820 ,jru 3 M<niU Su^jVl Ln 

,_L>.| (jjs aj laj u (jl t_ (_gjJI (j^sjJLi I g"^ a (jl^ 4jVj . (4j-uj-U CjLclj_Lll 

(>LcJ (^) Ij-iUjJ-a (^-t-3J J-o3 1 il ->■ ,>»t1 ^j-a (j\JLa JJ^2, 1 Jj3 i^ )JJ>> < )j mi ^ 

. I J • ■ - ■■" 4 _^ r Hj 1 Sjjj^JI CjLijj^JI JJX. (jjiji (_gjJI i_Jj^r»JI (J^aLc 

J**' 2 j 4 mijI— La Jljj?e_a (j^SLj (jl (jSLo-l 3 =^ ^_IL_lJI (J_aL»JI £j\ j i^ )j^>JL3 

( _ ;r ^j5 6 J I 5 =j» LAj_<I/Jjs (j^Sj (jr^JI MJJ - ^' La I • ( 1 0) /j Q se ■"■ l—flJl L^JJ3 
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(j-aj .(j^sti 4la Mjl ( 5 I0) (jJjVl 3JUJI ^ JiSjj IjU^ ji£l 

t_!j_r»JI ( _ ;r 3 (jj b flj (jJ jJI (jji LJI JJLC (jL^ I g K dil J^>-JJ • J-^' f 1 ^?^ ^J->ljJ1j 

1 L^jjutLiLA ^jU" 1 11 1 (jl (J^ls MjjJI <j-°j-I' JLUj ' L^ij^- JL*l>.l Jja ji£l 

j-j! (j_a (J^ ' J"^ i ^- ) ^ > * J 3 J-iJuiJI ' d < ^jlJI (jl mi Lgjl mi 

|jL>. Sj j i 1 r> j4-l3 ^1 ljr ±xuX\ Cjjj g"i i J Ijl diil (jjj/JjLJujjj £J^I 
CjjJLaj Ljj_2j I j S3 (j I i-LUSL^-i (0= j») j a 1 aJI £ Lo_i3 (^Jl Vjj^sj (^) (_LaL«l! 
q^iX-uj (Jj-2j ^JL«J! IjLA (j_a La (jlSLa ljr 2£ j«JL«J! 3^-^ aJ lP^' CjLiLtC. 

^JS t_!j^>Jlj 4-jJ>j_oJI J" 2 H oLlLoX. (jl JLa JL3j .(jjjLa.} (jji^i. (J^ JLsJj 
£_aILjj mi *s i a (j-L r e-Lt, jl J ' aj rt i_La_>J (jl_3jJs3 La_A L^jLj^" i n a (jr^' 

(jitll (j-3 V ij_uil j U"t ^ I r J" n II (jJif Lao-ma. t_jJ^>JI <jf 

LoJ-ulS . I 1 ^- j I I Jo. JjjjjjlJI w mAlll ( _ ;r i-«-ll (^ (Jj i<_ 1 1 oje^ j-iaJiHil • Laj i ■■ ill 
(_yi^ I * < « cJri- 4 - 1 J' ciri -4 - 1 4 LluiAjI (j£. l_Lol_Ajl (_£ J_>o ^ILi jl 4 LlLlaIjSj ^Jl^J 
Oljlj axmVI j j taj La JUCJ . JjLoJI JUJUSJI ■ ^1 *oj*JJI ^Jl JflVl 

jl-jj mi II LaJJI (jJI LiLp-tj mJj^VI Lalj LijjLa iJjjJI (^ic L^Jli 
a.u^iJIS^JI^I J3L2JI 

<_ 1 -r j i_)j_>JI CjLjj^^. jLjjjlj (_bill Li^-^JajSili (j-t^ijo (1>^J j' 
3_ljLi JjLUI JUJ Mill ■ . ■ (jJI Jls-lj (jl (_y3 (jj/LiJI ,jji I JL>. jjiiSJI J-^J 

LJLc (jj-S-J SjsLlII (Jl 1 ajVI Sj^>-! (jV IjJijj • ^ J 1 "j'p Mj^* 1 ^ J i'n 

Lal) . i-dj "1 mi a j^e-i (_,-Lc- S-H>^ o' (J-*^' ''- :Lik 3JjJ-II (_g JiJ I (^ 

ljL>- (_LlL^ JJlC jIj-Sj IjLjj (jl (jSLajJ lLL) j (j^s Si m 1 u a ( _ ;r ^ 4jJjjJI i_!j^>JI 

.((j^LiJI (jj: 

1 J ' VI LtajLJo IjLo- 1 jj (jl (jlS-a-i Laj LuLcjj (jij Lclj_i^s Lut (_fjjjj 
(_gjj|j ^LajJI (j_a L-trs-ljjjJLi (_^L>Jlj (^j-o-tJIj j<uJl2JI «j^>JI dlli (j1_i jl 
(JjLSJI JUJLtiuJI ,j£. (Jjj 1 11 a jJkj iR-COmplex 1 tt3.|j3-^' S-^J- 4 - 1 L -^>*^ 

CjLujGJLi (jlj^sLiJIj (3^>-^ Oijsj ^fl 'j^i^J dri'- 1 -^' (Irit}^" Cj^3 C ^P"^ 
. (cerebral cortex) jJJ Sj ui^j (Limbic) (^j^JI «.j_>JLi {j^Si^jjM^ tj ui ill j 

4_j_jI J_l p g-X3&J 1 ul CHul£j tSj j< 1^1 CjLcl_aj>. (^y^ (jj mm* ^ ^ Miitl (jL^ LaJLtCJ 
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I JUt J_2j3 . Liia-jl (j^e-i I tj u ->o iL^Jjlj) 3j_j_i^a_2JI Sj-laJI oJLfli (^^J •Mj - ^' 
4 ijr LLc JjLLaj ^jji^. I itIi^iIj ijjjjLjJIj cLu_>JLj Ljj^, 1 mi a ' a \ * ■ • gag (JJL*JI 
4jlaj"i i ii aj i^^Lc £-jLla Cjlj) ijj>.1_lo Cjjsj C"^ 5 " l — Cr^' i«-JUail liJJj 

4x.j_<j»j I i i n-»o (J^3 .(jVI l_La CjIjLlUI JUSj (ji «^jt*->" . ■■" I Tit 1 , <i\ 

LUSLaj 3-JLtoJI (j^i 4jj.jJ.II lilbj 4-u>< ?ttl joJjj Lea- j Jjfcj S3_taL^ 

St_!j^>JI t_jLjj/i <lg.La- hi\ LLuujJ) Jj* lj_p.ij 

i>j)Lj_lcl SJVjJI j^jL u^jij-Jt goj-II ^jjsijjIj-Lj/I LJLc. ^tCJj La o! 

^_u_ol_u_oj| JL>. 1 j^r r i ^jjjfc .j mi ill Lt^^Lu/i ^L_o 

i£Oj-!l ^Ij^Vj (j ...A;tl J_aL*JI ^Ic i L yiy^\ 4>.jjJLi igojJI JucCUj)) 

H_gJL>JI JUJUpJI SJljLs i JL>JI Jji^a ^Ir jo.Jj (_^lll 4CJL>JI (jLfl 

3JL*jl!l 4jjjJJI 4cJii»JI (jLa ij^o! (jjs (1>^ ^ 1 J "J .«<tcjL>. 4jl_> j i ■■ aj (_g jJI 

* sj^>*JI c_ J)l * i**i < nlj 4_u^La£.^LI1 LcLdajl a uu w (J^> ui^ 

Ltla^g. <_S^L>JI da I *'<< ajiLuuI) ^1 Jji1>J,I jJLkJI (_Ll«j tiJI jj| . 4jj|aJjl 
jiaiJIj SjS^a ^M^MJI ^>JI I^U-v. iSiaLiJI i^>.I^Jll ^1 *^*JJI 

jl **i <1 a ^J^LuiJ tjl t4JL* J-t^aJ jj^wcij fiLu^l_£i£, V ^t^aj (j "j\>ll 

. #Lc jil «.Lc:J)VI Ijju dilj J)LUj 3j_l3 Jljuj t Lc:J)VI ^ 
J)L>oVlj 3jUai_m djLVjJI 4 ~ '< ifjp LgjJI iJ-aLUI l_^:jJI tjlj^J-a (jl 
i_3j_La ga «j .jjjLlj p 4_LtIajVI Sj^LII w * 1^ I j -t * 1 1-^ aj se * ^^ILujaj i nil 

<-.< j* M Ijjl J_«_1^J.I JJjti! J>£jJJ .jjs->U «b o i aX\ dJjl i .ill IjjJo. 
JljJl>>j ^La ij-oVI jjSLj I i J a J .4jjjjJI t_)j_>JI <_ i i"i u i_3ojjl3 iJ)JJL>JI tfJLfli 

Sj)Ljj i-_jL>. Jj^jj .SjUJL>JI J)jJLr»JI < j aj j 3. VI <_3jJaJI (jl LaLaji 

. jj>.VI t ljL>JI (j^s j La^>Jl I jJLu ^jl_t-£5 (J*C ui i ' 

( _ ;r 3 CjJLs. La^ ijjs-VI i_uL>Jt JLa_L>.l J)JJL>. jlj a" i »Li i_uL>- I a uiSu i uJj 
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Li^aJI jL«Ja}U SjLiill ^LaiL^Vl 4j>joj i4_ujSLJI 

. <H j-aj M-LjjJa *L»-jV I j 1 1 i eajj (jyjJI CjljJLiJI (j-a till j J-^CJ i(jb i u iLit^ Ij 
J-q- T i- t -jj i ii 3»a 0'j-i- 0 J-* 'lSJJ-^' (-if >!l (j!j_ui (jl JlJO IjlSL&j 

(^J^j ^ *LUi.f 'erisL>JI tfUoV! ^ jji.i") V *Lui! (jf t?^- 

1 tt3.|j3-M CjLcj-J SjJajJ! SjLi^M j»J^ 

JaJJI (jl c^ 1 ^-*' ^ -Ul 

^yla uijJI (j_aj_I! i(ju<-a Q») J-aLc Cj! j t_!j^>J jl ty, .VI jj_aj CjjLlII 
(Jii_4-l ^ tjli_o*) jjjjLlI! ^ya I 0) ^j" <LJ l_ 1jj>. JL^-uiJ ^jy^J tali )l c_t^e_l (_£J-Jt 
u^jju j-Aj • (4-J.sL«JI 1 n-»JI 4-lLox. JL>.I jJI Jjlj jl a 1 oVI JJLC 
LliljJLuiJI j«JL«JI (jl£Lui JJx. ^yJI j j uij i^jJ! (>UijJ! ^ ^JijjjjlII JajJI 
Jj^sjj 1 1835 j»L«JI ^e-i (jLcu-ll jLiLa (jyJJ J-^J lS^'j 1 *>tP"^' 

(j-*-uJijl mi"mj ijr L?e_La ^JaLaHj LaJ_t£,j (9 , 7 jl_jJLa 4 , 5 ^e-i ijr JI (j^l 

CjI jJLuill _}JlC (_£t i4_aLjJl]1 ^ j ^ taj 12! (j-aj ^ a -iJL^lLl t (_£ J^-aJt] 1 Ja_>JI £_a 
lJ7 ±xuLa , 1 . 3j_u£ La ^-S>>- O^J^' O^-*-" 1 C^ 3 " J - * -1 (J"^' 

(jLs 4(_£j-*iu_J! jj-u-Lr^J! ^IjuuJ ^ylxSILuiXl ^-a-til r* 5j 1 01 Ja-ui ||J t j- J -"-^J^ ''''**' JJ 

(j^s t_j>^ La L^ Jlaj 7 ,7 SluLUI 5_JLL»JI t_jj^ti) (^) ,_LaL«J! (jSLIj 

j se 1 w 1 c Cj^_L1 L_j^>.^J^_tSLj L^_i£ O-aJ-SjJ ^^JLaj ' L)5ri-^ nio'v 

' ' J '"'J rt *l tajL>, 3 J • ^J-a (Jj^ 4_!J)3-l11 <L?- 1 i O-a JLseli 1 olj ^J)J i"i a 

3jjj ' J-SLaj . j_uijGJ! SjJlS jj^I 2j Liiaxll sLaJLj/^/l (j-a 

JUJL>J1 Lj * 3 j rt tjL^ 1 jlj 4^jj-»_a 4_j_a£L) LcaAse ll t j-*-"-^J^ ''''"'JJ (_y <Tr)4 

^^-lm L_Lal_at (*-^ 4i_LiIa_>JL! jj-a 4lilaX I d 2 la * U jj-a La ^jl£La ^3 

j^LlS * )J^)->J! ^1 N j ' ^* ^" J-*^' 4jjLfl_a ^jtj . 4_al_LaJ! ^ (jy^- N J d * ' eaj 

jjj-'i 1 n_i J-^J ijJIJjjJI IjLA 1 eajj 1 JLcLcuJ (jl (jSLaj ioJjuj 1945 ^Lc 

«Laijj/VI jj Laj . Jjji^. JLLa cLSjju L£ La (Jjil 42jjJa Jj-^=-a jjfc till j (jl 
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(_yJJ }Lj*.T a! }l^.Lc. i^jjj i_3o-<-u i_al JukVl ^Jl IjH uajj JjLj/JJ SjjuJJI 

(jj^>-L^Jk! (jv^jjj^'j O'SS-OtH 0 ^ »l nUtl (j-a j-uSLI! j-*-^ J^j 

l_£ j-!l (_gjjiJ! JjLU (j-o 3.i a{ * J^j-^W Cr'j 3_JJ)3-LI1 4j-I i .iVl I j » 1 1 a (jj jdl 
gLa- I < ii^LI (J-al mi II ^UD^Li l^jJLLij ijoJLkJI ( _ ;r 3 £j i ii j t ^1^1^ (j-o "j 2 1 ta I 

I Jj liiljuj iSjlxILU CjLjVoJIj (jILi^j i nil jLjoV! <j-tcJ (jlr Sjl ZlC 4_<_aajiJI 

. ^1 I II**<I1 J^l 1 ( II 

j_lC 3j_aJ-tl sLxJjj/^/Lj sLjcjIj £ LjJjJ *jL>>j dJLut C^jI^ 43li cJsoJI (j^J 
»»t\}f l-ui^-tj I ilj (4jJiji2lII i hVI) ^tu-ul li^itJ I fljlr (3lUl (jlII 4jj_5_<JI 

<_ < mi'Vi jVajJI jl * tut d j <xl_U t 2>£ j > <"<< + «j ii <j-*l\ cj\ j i i n tl 

300 (j-o j_iijj! «LxJjj/^/Lj i i nil 4jJjjJ! 3jL*jJI (jl J^><-> 1 p 3e ' 1 1 

I 968 J 1950 (j-aLc (jrU SjjiJI ^yflj . jVjJ jLLa 20 (j-a (^Jl jVjJ jjjla 

CjIjL*-iLiI iijijo j«J 4j| (j_a ja£.jJLi i4jjjjj! sLaJLj/^/Li 4ja^Lc 
^^U^jjjJI jLaoV! cL»Jjj/V| j_u^5 C)l i ii t iij-a (jlj . i La jj-Ujjs jl 3jjs VI 
CjLjVjJI ^yfl J a i""t • SjLi^-j ">j_u£ [jJb h_Jjj>. I (Jj-^J 3jL*jJl! CjLjVjJIj 

CjIj-jJLSHII JL>. 1 <■ 1 1 U3.J 4_Jj-lM L$jL^tj_La_i J ui^aq 4_u_u_uj C)l i n i oLa SjL^ltl 
30 Jj_«-aj jSy ^Lij's i mil 4j-I i uVl gJLi^a oLiaX. ^ Alsr i uXI ^Ljj^I (j^ 
Jj| jjj/^U SJjlx (jSLIj ' ^^•jJj-'^-j SijLajs * i aJ CjLiiaX. (^i^- 4jiLi 50 ^1 

.3 mallXI 5jjjll 

CjLjj**i i n a ijr 3 4j^*C i ii*I1 <La- 1 1 uVl - " » 1 ajJala 4_ol£[jJ1 jjLrtlj ^ a i n 
jUoVI ^jL^ (j^Ljj dJLLitj .(^Jll JL=J.I (j£ Uj 

a i ii a ^j-jtc j 1 1 » ^ 

ij|j< i nttl ^Lu!^J 4jj/j£UI ^Lai*VI j tfUuVI j SUiLjJjl j Jjljll ^^p^ji.itl 
q « i i- 1 i ii d J^N J~ ' "VI g- 1 "' II i^-II (j ta (_gjJI I j I a JjlaJI j«j5tj>Jlj 
( _ ;r 3 j^lSjJI mXI (j1_o~aJa-cSLi! I J »l aUtl ' a i aj jjLa iCjIjjJL2jJI 

w " ^dJ^ ' (J^l i ii U ( _ ;r 3 (^jj^. ji (Jjsl^ C^a-l QaijjJLJ t4 j i<ij^fl 3j^-II 

iCjlj^l_CJ Sjj t tjljlj (J-aLlaJI j-LajdJI <La- 1 1 nt £_u-aj j-joiaj ^5 (jal-a L*J 1 

gL?-l i j-joiaj 4ji^j_ij ^jij .,^jL»_aIiJt_a ijr 3 i nil (jj-l^l (j^ 3 ^J-^" 4_a_*_ujtj 

j^iaUJI jlj^Vl (Jjl^o i L ^uu2j i nil jUoVI ^yfl UJLijs bLtjl jLs.L3 ^pJI 
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. (jjJ jfl-r «j (jj-ujjajs ^143 . ja^-JLiC I (jc I Jjl jrtJj j 1 n a j^c JL>J.I ! j-A (^ 
tjjJj^ , mtl <U3 Jjsjlj (_£ jJI gj talJI Jajo 1 mil 4jj^JI ^La dil j£j 

L£ I jlj . I j"; a lj " (j^-cJal j-»U (j^-ll O"^ <— sLcL^iJI L-ta-Lol JLs-i 

tjj^J . Jl>. JulC < j a 3 ij ' (jl I Jl>. ' ■» ' — II (jjjJ3 (Jjtjj I jLo <_2jjlj V 

cjL.ii.ij^l! gjjJJ JjLiU tiJLlji/VI I jukj I jl>. Sj^uSLII oLaLSUI ojuii 

(^yjL^-LlI j_j_ajGjl JJ=«-J L»-3JiJLo d 1 fl ' Ji^c-J jaJLuJI (jla 4jjL«jAI Mj^'C 1 n»tl 

sLa- I 1 11I w I I j Ij 1 a >■ 1 Ijj_j_o ^-<-ulj 3^-^ aJ O"^ w 1 3_jjs (J^ <j^*J 

' d 3> I a} 11 ^—'jlj^-^ J-^^^-*-^ I— tJLc. ^j 1 ' ^**" 1 J *jj J-aLjiJI j-uajtjjl 

I i 1 .1 < r (j 1 r fs-Aj) (jil«jj>JU «Ijlc>L! S^LsLSill c-jjjjiJIj 3Jjij.lt 

5j-La_L-i ■■ II 1 I J_il LiLI <j-"J-Ij 'llfci>**^ ^' J - ^ 1 J^'^' J' i"itl (j^«J 

(^yjtj (j_«jJI (jl^ I 1 1 LjJ-^>- I Jj' a J .' L^LpI Jl L^-j-cLa I jjs (jjs Jl>.V 

Sjl j 1 ,1 II (jjc Jjl i" II j i«lLII j 3-iJI g 1 uTjJI -.(jjUj^j 1 nil jUoVI ^ J n mi" 

£^£1 JjLlIIIj 1 jLjJ'^Ij i4j^IjjjI/VI iSJlxjII CjLjVjJI ( _ ;r 3 J <i uuj .4_La^2JI 
(«JLj«JI j^a-T (jL£-« LS^ (jt^ O^- L -^= e ^ ^ J-°^' J . <L-Oj2JI Sjlj 1 nil 

.4K 

^jLjj j J T "1 a J-JC l_jjjljJk (^LkJI ^1 1 n"itl (j'-^-*-" J""' (jl LUSLaJ ' ^J^ a 

jL«jjVl 4.cl i ir-i SjJaj>JI oljjlaaJI CjJLa»? jj iXui • ^j^J S(_p3jVl ^J^>- dh° 
4^jjjjjJjl (JjI_L2JIj i4jjj_iillj 4 j <ij 1 n->JI 4juiVl 4j*JLj/Ij SijLSJI 4jcI_u^JI 

d 1^ . ..j "1 * Lj| jjj I ^"'^ I ' 1 * (JjLtJ (^I^LlX ^JUjoI I (Jjj^tjJIj JJIJ^ J-t-^J 

(j^j cjIjLSJLI j-jLc " 1 M tl_i ^jijl_i^3 dLfli. 1 ^ Sjjla ^-jjI ^ ^1 jsj*j>JI 
(_aVT ui c (jl (jjji£jjs JjLjo (jl LiiJiSLaj J-^j S«Ljcl jl>JI JajLj/jJI cjLIo 

» )1 i n -»J1 Loj S^Lo. I LtjLdJ (_^-£3jj3 LlILc jj-»J (_3^u i«L>. L^JL^- 1 i^ij-^ (J^'j 

Cjljj-aJLl 1 i« o i n jJlJ S(_pajVI c^jSLl LloLiILaIj LujLcj £-a ^ * ' ^* i (^jJI 
. (Jj jjl ^jj/L) p K"i 1 (j_a (_3jjlj (jj^jj . 4jjjJJI w o la * 1 1 (_£jJLJ1 (J^S (j^ <LaJuLt1 

S(_^3j^l ^cj^Li p K"i i (j^j S(^gj mi ill (j n i ">iJI ^cj^iLi p K"i i (j^a jj£LIj 

(jj/JLaJJ 4jj/j£La (^yJ&J i«LLa jJll uiS ^jjs ^LajJI 4jj^ (-; ^iJ J _J :=e - 1 
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.j-_jJL11 £_o ( __pi_L»J1 ^L^j-i (jjl q^-i p-Aj ( jjjLl1! I ni t Jl9j ' w *N <1«J| j j^ all I J 
ij^i. VLj LjjL>.| p " j jj i(^-Jj^>.VI 4-a3j_i Li-a (jLa ' jSLaj 

i^l^JL) (J^tj (jt 1 *• , ,.1 i ^-^!-' J (j-* 0"** *^i>7i-*-^ «Lcj-lIL^ . ^ tJaji * I 

j_LajGj!j 3_jjij_l!I ' -lj >JI J a ' Ijlj .(_Ls-«J! IlA^j ^LlSJI (jjjljja JJjLao 

j-iSLiUI jJ! Lbjd (jjS^S V tiUla <^-<i/LJ! (jILt!! Lu^IjJ. ^UjJ! 

3 j j^c. vlalJI 443- a I jtSL&j S LuL«-«lL>J, 3_j£.L«->J! >LlJI SjLcLj 

p_Al (j_a 3jL>.!j ^^y^ uiall 3.3 L>. (^^yl^. ^tia^J ' fl £j fiLlXLjLlI I *"j ^ < e3 3* (jl Jl>iJ 

(j-lJal j_a 3 j frl-3j SLo. ^Ir 3 tVal I 1 1 j j-^l 3j 1 "j'lj-Il ^^-^ 

j»jL^s J'v ' a uiSHI ( _ ;r 3 (ji-±c.!j OJ^- 1 o' ' f '-r'? 1 ^ ^' * ^ ■! ''"'J^ *J^-" 
SjLclj 3JjJ ^^yS *Lui/^/! (J-«-«J 3j Lilalll Jjjljja]! 4 i ,irij Cj!j_uJu (jx. 
cLj^L^ivVlj cLu^/l j i ullj 3 j \l , .V.aVI CjI i ii < gjXI p j 1 i aJ 3jjJ_>JI jJilll 

S3_ujjJI j 

3_jjl>. JjlS'll ^l Lsj! j (Jjxj LuLa .jjlSU JjjlJI I I 't$y\ ilj 
. (j jj-Jaia 3j^UJ! tjl uu Q^iiSj (jj jJ! i_l15J (j! jl£qJ! j jia. (^jj! 3K £J,\ 

O i ii A Lul i ii i nj-a 3jjjkjj>J! Cj!j_uJuJ! (jl (JjLaJ! (_gljJLi i i ii 

' c (jj-A 3_)J)^_lJ! * (jl ^1 t3jj ui-JI 3j-jLi_a 3_lU^ 

filLaLilJI 3_]j^_Ll1 * Jj-^^ d\ • ' " ^ a 3jL>.1j 3^^)-^ cUlj-lLs t-ill-LA (j-o^ 

>-i!! j-jl Cj-3jJ! (j igSLj i iij . 3 JL>.!j 3j_a jjj/ LJ ii JL>«J (j-I Lg-tSU a i Liajl ! JjI 

. LuLiI i ii-w 3x.Iji^i SjLcl ^Ir cjLs jja 

px.JU (jlII SJjiaJI CjLojSjJ! iJJ^-l (j-* 3_i^j_LaVl SjL*jII oLjVjJ! (jl 

2 I v^jLuIJ-iII (jSLIj . ^JLolII 3^^-" oL?«jI (j-"^*-* S^jiU! 3Jl£yi 

Sj Ujm tl ajl^jjj / 4) (1980 ^Lc ^ jVjj jLU 153) ^Lajdl SjlJ^J 
a_ixuUj| 3_uj_aVLi Uj^jG (b^l^ jVjj jLlU 0,018) ^->LJ! gjJij 3jtL^V! 

w I C d a J ta L«-« J-J^l i4_a^LSJ! t_!j_r»JI £_Laj p^ (jr^ J^'-^- 0 w 'N 

La JL>. (^jJI ^>jGj (_$J^VI Q^>.j»tdU (j-oj fc ^-' J3 Cj-iL^ ^^Lj_oJI d ' a ' 1 I 
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jjjjjJU Ljj_CJ .(JLHl (J-u < u ^ lr ^_u1j^>JL£^ *<j^>j <aU 5 1 1 1 nil CjLoLSLJ! 

^Jl i a a (_gf tiJLLa Jl*j j«Jj Sj£LII jjaicui J£ (jljji^j i(_£_a_jj]l 

^Isculjz lJsIj^sjI ^ JlC (jl tj (<*>j Ljj-Lt-£a_a (j£. *LjJj)J_*_u-U (J^Ltiu JjLLaj (jr^" 

. (j-^^jJI J^CJ (j-l-lOjl '^'"'JJ 

(jl i4_ij^_Ll1 cLa- 1 t n^M ^L_t_Aj i(_^3jV1 * )j * mi ^ujj>. (j^t_i 1 1 nlr c-t^tjij 

L_Ljl_a^SL>. ' d dj 1 (jlj 3-jjj_LJ1j 4_iJ_jJ_jjJ1 (j-Uj^JL) J) W**t i Lu_llojI ' a aa « 
3Jl.ljs.jJI CjIjjVI (jLaJ_3_j (j-jj-UI L^jJjJlSLjJIj joijtJI p U~n (jl . L^J 

(_£JL^_LlJI iJJ _5 ^ j c I j (jj£Li (jl L-Lga-j] I ulr c_tjt_ij ^LS-Jl (j_a Lu SL qj (jH-I1 
c_4Jcjj .4jJjU"ill dl j <b 'I .^.".aVIj 2j , „L , ,.ttj 2j<~ I ,f.-». VI s lj>U ^La- uJI 

(<sJL«J! (jja (jLid J£ j-<iijJI Lj«.}La) (j! (o-^-aj (^ivJ J£ J jjj (jl 

t_iL>. I Lai? (jSJj • .' * ' ^* ^IjIajJI i>juk (jLa j^qJLjj . LUajl LUiLo 

4_lLjX. j^lC jl 1 ^jj^Lc (J-£l3j3 «0L>.jJl2_a OijLiC LaJLlc Ijlj-* ^j-)!" i^i ll 

SJjJlxI! Lo (jil ■ 5^ 1^1 ill 2 »j .Ult J^^La 
i,_3JLjtjj iJJjGj i_lcI Jjj i-g-^-il lLLso L^jLi 4_uji!l CjLjl jjj>JI (jl 

Ijlj . <_kj>.ljj_II jj Ljj/Ljj/! j^lC tiJ jl 1 nil I JUtj . L&j I i 1 a t_t>«jj 

Limbic (^jjJI «j-^>J! j ' aj^lj^JLj ^LiJI (jl ^Lti La-j->- 1^1 (jLi? 

(j< ^ tiijj (j^Ltojj 1 Ll4j>-L4j>- (Ji~! J 3 alS Sjjut (^Ja (jLiijUlj Systems 

(_gj_l^/l (jLL>JI (_ ;r 3 Jolj^^l (_gjjj (jl ijl LUS^-a-La i<LxjJL3JI I 1 j"l 1 . hj 

<1^-UJ I il -»JU d AUI . II L_jLlC. (^Jjj (jTj 1 I i" <J_lU ( _ ;TT UjCiJI (_5jiaJI jtLCj (_yJI 

l1II_LAj . I *".«^ Ja 1 * ^ I j j 1 1 jjjlo (^Jl (^alliU ciJj 1 1 nil 2_ja^3 ^J| Li J i n^. 

O-Jj^-jLoj (_^jLa JL>.j 4jj^L?tA » JjL^O (jr^J t^i-Se IjLA (jl (^j-1^ La (J^-i 

L^JjJ j^Ja JL3 LjJ 1 .i-v cJj^.J (j^sLolal (^ C^uj (jy-iJI -^Jj-^" o' 

(j^s joijJI (_5^Lc iCjI jJI j_uuQj sLjJLoil SjLiJI cil n 1 ntlj Sjjjtllj SjLSLII qj> 

, Ta ^ \l ^ i^jj^^/l JjjjJLJI (j_a L^j^Laj jCjIuJ ^1 <i i nj ^JJJ ^^1^". , tZuLiC L^jI 
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\ <ij i . 1 (jLo. (jjj p gliS ui m puj <jJ j-J' -jVjVI <Gl j « ( _ 3 -<Si]! 

(jl J^>-^3 1 4-1^,1 T « . — t T 1 (_J_l3 CjLkjjIL>J,I (j-o £-<ii»-o 400 CjIjI L^fcil SJjLoia 
j_lC (jjSij (jl ^1 (_Ll«-i i n-»Jl (jl_L>JLi LjJLiLai tj^c t^jJu (jyjJI CjljLva->JI 
j j (j 1_ La_i LgJ LoJa I Ja j — i V ( __ r ll I Cj L«-<u->>Jt I ijZ^-J • ' I (^ I j 
(j i u i~»JI Jal uilll ^ J^Q t." ' X 1 Vl djajj-ilu '' ^'«tl * ^ <i i (j-)J-^ulj »(j mi O 

4jj/jLJI jl J »*i i nVl Cjlj CjljLUa->JI (jl Cj j*s i njj-i ' • 'LiLfliljJil (j-u (^ 

(_jj>.!j-o (j-° tj^'I^J"* 3 jl 4JL>.j-a (J^L>. 1 ^_ajj>. JL9 1 ^jL^ -^|>^' (J-° J-° ' alaJI 
^s- uU t^p* Lai • JU_u_>J! CjI^ i nfl (j_a cLiLkljJJj ^ 1 j a La 1 1 £ i«L>.j^>JI p^jLo* 
(_palj »*i i nVI j 4_LuLtl 4-ujjJI j-£.l miUj i^jSj-^JI j gLaj ^-3 i n-»JI <LalaL«JI 
i4_jjj_j_«J| (Jj_La 4-a3 (jjSij LjjjJ jVj^M c-JsLvj Cj-o-j i^ljiii! (j^ajjLil! 

t«.\ i ii ill (jjjj£LLI (jVj^lj p^al i ii-v I La ^"j sljLc^/l iJHil! £_<>-uI/j 

. 4j_oo-l!I 3Ll>JI (^ (Ji. jGj ^-m^ <^jLuL^ 3jLc jl JLsJj (jjL^ ^5^-5^ \l Vlj 
CjLjSLuI£L_lU Qja Jl^Qj (__,SL! <_sL^ (J*\ i"m (_gj uljJ I 1 1 nt I p j a I V (j^e->J 
<Jlil La jIj j II (_>S>-Ij .(j_*ic_i (jl LLiSL^j dllj J-oj iCjLS^LkJI oJLfli jqSLso (__All 
3 j i ,i itl (jl» '.(Jj-Sj dilj (j^. Cjj*\ i njj-i c_<^ Jl^J 5J^^ lLILUj 

(_y-a-LaLc (J *C uij 4jl_ut (J_aL»3 1 jl 1 1 aJLtJI (^jJI La ^_*iHjt_a (J^_>o (JLiIo^V 
(^j-A 4^lj)jJI (J-J-S La (j i n i "»JI Lil^ I i ii II L^-dl i n**( a (jl^J ^(J^^ Q I a 

. Lil! 125 (^1 jl^.1 j 43jL%aiLi 32>L«JI ajjt cjjji^ JUj^I Lol t^ULi 

.(( ^j-lIII =Laj^3 (j-a 4_JL«JI <L>.jjJI tfJLfli dlixJ J^i-I jjjlj (_J_aL«-a (_gl 

^J| SjJLi (jjjjjuita (jj S alj I lj i n-»JI «LflJaL»JI (^1 (JLoLa^/La 

jj Lajj (jl (jSLa^/ LjjjJUj-J (__All ^JJ-^I jLi-uoJI dJLtlal ^Ij ■ (j i n i->JI JaLvaill 

SlujIj^JI j SjjiJS'^I j iSlu! jjjJLi Ljj^ (jjjuiljJI JjJL V (__,!!! oLt^l=J.I dJJj 

(J^Li. I Lx-i (jl (j^Lflj jVjVI (jl (j_o puij_ILi) 4j£.Lii>.VIj d j , ..j^Utl 

(jLb Lo^t_o LHjJ *C i ii tjl^ (<— ^3. 1 1 * (__>-!3L>JI t-il^l I nil IjLA p_A^_4-l 

SjjjJJI I .nVl j ^ Lut K nj^H (j uilaJI C^SLIIj JLoJaVl s ljul 

(jjs JLJ^O (^jjl jG «L>.L>Jlj . 4-ul I n )VI JljId (jLl^-lJ^ 4(JljLflJI (J_4->JI 

I— Lo Jl>.Ij (J^ (jl£Lal_i i«LuVI aJJt (__r3j . 3j_ull (J5I i ii U oJ-fli (__ r 3 CjLu/Ij jJI 



? jj£jUI pjuub p>IS.*ij QjO 

LULjlI ' I i 5j i rt (J^«l ijj JLreJLJ j-u_o j-lCJ w ' ^J'C i"i l 4_<5_aL_uJJ 

CjLj/Ij jJlj n_gj mi ill jjjllllj i4jjj_ill jjLJaJI jj La jlj^. ' I j 'j.' L<i-l3 
(j^e-LS .JjLilJI a « ■ I (jLSLa i-l!l_Lfl> -V CjljLiia^iU 3jjLiil 

(j-Jj^p*^! (^-UjJlJI (j,-^ . ^iHj^JLI ijr 3 llLi Jl>. dtJt£j ^jjJt^>. CjIj-jjuj t j^laL*_a 
3J jJJ 4jJi^jjlII-Lu£j^ (J^ 2 - 1 u^- ">JJ-* ^i>^ Cr^ J*^ 

^ i i .ill <_sVT 4^1 ir^JI I gjk: i." i fj-ii\ 3ij-tl Lai i i nil o-al j (_^<JI 

i(jVI i."i x i ir-il JljiS , 2 j vl . .-."al j| sLuj,Lu-u (j_o L), uiS3 O-ojjs-j 

( _ ;r i (Jj^J • J^"J-^ c ^i>" ' Li-Lie-J CjL<-<Cl>J,I (jt^- 

(^1 l_Ljj^>. Jj-KJ L-ji i i 3j_j_l£ 4_uIjJlC <_ijjj>. ' " i a 3 1 j I li<JjL>JI ^CJjLlII 

SjjjjlIII o^Lu-JI ofjLij .SjjGjII JjjJI jlLlj^s «u jjlAj (j;j-!l 313% AVI 

Lx-ijJ . Lfl>tlj_c.l J ( _ ;r i ; L3jjiJ I jljM^.VIj ( _ ;r a^2JI (jjjLmJI ^1 4j£.Ijl!I 

, U , , '^tl 1 j j , ,." <Lxj_uLdl 4-lILkJI Cjlj-LfuJI Cj| JlJ ■ . U "i A \j d » , X 1 LJ ^>5 

JljJU>- ijJIjjl J J " "' -Lp mi j II (jjii>JI «Loj LfloJ LajJ (jjJI CjLfliLsoVI 

. 3 JL>.lj *^^>* LcI^jI La ^ cLj_lj_>J 
'.3-jjJ i*\ t nVI 4-j-lSLa ^ 11 j 1 nL3 SjJLa ( _ ;r i (_>iLc (_gj-!l (jjijjIj^jjj i_-i^ 

sUaLu/^j 3Ll>JI I mimj i4_uL\II (j 11 n i"i i—oJI 4_l3 jJjjj i^^jclII j^ljjs 

t ^ ,^**. * a l_a ^j>o jL^_fl_il 4JoL_o^j ij ^jJ^_j_J1 jj-LaUiJ 3_oj^Ll1 4_Jj^1 

^ <<ij (_g jJI o_5^' • *J^° 

(_p3j^/l £jL>- CjIjI i^twj i(_£>i-l ^i-II if |jj-u/ 'L^S (jl O^^fJ 

l_L«-ul_*_u^>.J j-u-dj , Lt-u-j^L! j^uJL 1 ^jlj-oJI (Jii-4-i (^J-Il j-^j ' d ^ ^ ^ * j p^*tl 
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lsLj 3» nUti v^k- <_£ o! 

^j^SLII tjjjj ' aa j ij ' * N J ^ J rt J ^ c 4j3j-*-a (jo^.J-1 jj-JjJIj fiULjJL>J1 ijr 5 

«LLuLa_LaJ1 tjj 1 i ea a * - , ,. a cLl>J1 CjLuLCJI ^ 1^ ■ gall 2 a 

^jjJ <3i j-II diiljl La! cG^j-I j_a LUs joJLkJ! (jjji/Lajj («ukj • 3_atj_>Jt 

^j-C Jy-a-jLJ ' fl-Lj-5c3 L_aJU£. (jy^>* «Lj_L>^ ^_u_uj ^^y^ 4x.L^- <"it1 

5^ ui£ w »-j-JaJI g I 5j >VI fit_LaLt_uo_) j^ala i^j-*IiJ jLCjjI i i a 3» J Ot^* 
jj-ujJ btllj . ^J^Ls 4j1 ^-Aj Jl>.1j Ja-LuiJ t„ i i i alj i mm T 1 ^LajJI (j-° £eJJ 
LgSLLaj Si j| J i ca^ I 4_iSJj . Si J I -5j^*-a J-^J . 4-al Jiir" i a\ *LcuJ (jl (jSLx-lJ i ^LaL^ 

£j_aj>. ^ ' ga sej ^jt c_^e_]j 4fiU_ujJLa JpLa^. JL>.^a3 V cUt ijr A 

^j-u 1 ^L*£ jjt La^ OJ^' pj^' I '-r^i • J jljLJ J I 

(jLSLa j ui j II j . LjLljvI 3_?- j> 1^1 3jiSjiJi,l »LlijVI Q^Si La^a 

«L<j/Ij . <_al£ (JS! ."it lj-fj^ (_fjIl->J,t ojSLj La jlI^. 3jl>.Ij i_al jjt] Qa^j" i"i_t 
4_LaljJI 4j1L«JI 3^L2iiJI (jLa I ^ c j .(jSLa-a (_Jjjjejs J-^' Q5SLII 

4 '1 1 11 j Lj_La 4 , 5 Jijlj I_Lj£^ j£ ^j-u±jz iiAjLisj jiia . i_ajL5cjLLa ju jl>. jii I j 

(ji ^ i i nil jj-a (—5^1 A * < ea * Cj^ a"i < nl 3J^LLal Jjlj m 1" j«Jj ^jj>. i ^Jj 1 jj-* 
gLc^ 1 11 ILi ^oJLc ( _ ;r 3 (jSLIj . 3 jJLs. ,_jjL2j>J 4SLILa I j - -■ A . i", \ 

^J-aZL^JLI • 4_ujL^ d a < a J ^j^Lc^/l I JLA tj^^-i ^j-I i 1 &Ji^-uiJ 

3_i^>-^/l J^J-ajv l^jLkjs j^J-a ji n_g >l 1 alal ^Ltu jl i3jLjJ jl 1 La 3_al liilaj 

3_j^Lii>.VI 3 oJajVI (j^s j_uSLII dJLut oj^y o' • LuLLy 3 SU"iU 

i- > i ii I i" a (j aj . LjJLs. Jajvj^ j»Ltaj (j-a J J'C i"n Jjuu (jl (jSL<u 

. I J Ic ti^e_JI 3jnUtl jlJ LSxl I 
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? jj£jUI pjuub p>IS.*ij QjO 

sbtia 4-ujj^/I slLiILlJI (j-a '"« i\ tu ■ ul (jH-II SjLUajJ! C^SLlHo! JL3j . 4ilLLa 

■ j " ■ -"I 1 r ^ ' ■ '■ (jVI yjs. Jlj-i ' _JaJlj i Li^ljJLsJIj i_oVlj 

Ijjjj (jjjJI (jjj-C^! i-d^U! (O-Aj , d , ,,11 U ,tl l J^a j^ja i - , 1 c >j 4jjSUI Cju i"i i I 

.cui^j j<ujl2JI j«JL«JI J^*~ 

^ i ii M Lg-La (jl^j ijj-olJI 4_<JLc. i_ij£LJ! iJLuL^j . <_dl jj| gjl La a JL>. (j^j 
i4]^ jsJLkJ! ( _ ;r 3 Sji^>.jJk! i ii ill J}^ ' ^jAj" i ii a 4jjSUI aJJt ijlul£j . Jlj-JLj La- i hi 
4 J ' "j'j Sj^g i aJ jiuJLflJI J g » 1 1 1 1 1 1 a j JLSj . (jj-i^jJI jjj^tlll £^3 j^jjI ^j a J 
d , ,.tl ,tl ( j JJ j^j . 4jj J_tSLi_u^1 4_»IiSLa ijr 3 (jH-II ^ J "JIJ c * ^ CjLaj>.jILJI jj-* 

CjLil Jjs ^1 4iLUs^Li i ( _ ;r 2jj^,l t_iL£ ijJ^tLoV 3j_uSLII ^jIjjj (j-o j-uSJI 
JL3J .^jjs-VI (<sJL«JI «lj-»-i J^J (jrtla-mlbj Jll^Jlj i<j-ujLa -S^LlJ Ll2jj^I ,j-a 
4_lL-£5^I i - 1 1 Laj La^m LLul jj-* ^ J ***' ' 'i ) (J I (j n**Mrj-jl c!l<-JL\JI (j^J-q-iiLaj c_ lCj 
f^j & II 4 ( jjjJJLujj t^j^lj mi itj 'ijl^yji CjLiJLo^IjUJ fiLuj_i_ojJI i n ill 

i^^LSiUI CjIjjJI (j-a Lcj-i l-Lu! J-aV d 1 1 ii itLi CjLjjUj>.IjjJI aJJt Oj^j 
^«Jj . Ij-liSLjl j j j i n's i"i CjLilJl ^jVl ' " « I Laj LajJtl JSLx-i La I'm i"i jl 

(J£Li i La aj 3- 1 a jj)j^_u (JSLi (2?^-* LHJ1 (j-C tJjL^J d i a 1 1 g c_«-AjJ1 (j-* J-^' L^-^J-^' 
l_Lul ij-^' U^J • 4jj j_tSL_u^1 «UliSLo i_£ijl_iil1 i>J-^J (j-* l ^La-i La 
tj' OJ-^ p ^ - (J "J ^ *° 1 ^-^^^ (^yli-II ^c_i_u_Lll LiJLLli 1 j * * 2 * jjl ^-lua L»J 1 
(Jii_4_j 5Jj^ Calu jjl Ij-iL a \ <—)JL^t_j jqJj .(Jj?e_>J1 ( j r a i^jls jJl2j jJj tj,t-JuJ 
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OuL^j . 3jjJL>. <_SjLkji liilju IjjJjj L&jJjjsj 4-uaJL«JI iiLaj^/l I i aj I ! jiti'i 
Jajljj>. ^c-t-uJJ ijj-ajVI jQ^=^>* 4^ J-l m m" ( ii^jIj-jI t. i i n~w JLl3 . d mi ifr JLa ^jLlill 

JLSj . Li-il i ( nl (j_a Lij-c. jLajVL L#jJJ (Jjj^s^JI jLL^J 1 q\ JLaj L$J 

i4jL^_Ll1 ijr 3 fj ^jjjJLII j-a£. i^Jajj ijjj^eluj ^j^jj (jj jj-u J i"mjLu-A 

' d-uiSlj «lJ_jlj>. t i II (jLatl «L>.j_ij £^Luajl ' euj^a jj^o (Jjl (jL^J 

J I ^la 4 g I »"_) ^oJLkJI j n~ i nl sL-uJii^JI (jx. LjLj^ jjjj JljIs I i_iJ I JlSj . CjIj_l*jJI 

i j I j *? ^ jJ n I ■> tl ^UIaVI JiLSjl ^ jlcLj/ (_g jJI i_kSJJLI i LijJa 23 

^jj-*Hijj j^palj-aVl g La jj^. 4_u_uL_ul CjLi]j_« (j-^JLc c-tH^J . (j-iLufujIj ijj-j^jjj 
j_uSLII LilLijt (JLSj ^ i a j * 1 1 j'^ (j^*- (yJall (j-^ *J ' " " '"'^ l fi '■"**■ m 

.oJsjJI dJJj CJ 43. ^Jjj-II fO-ILc: LtjUtLi/ 4JjJuo j_£| 4jjJi^SL i /'^l OuL£ 

. I j <i I * " j j i I jj-a* Lljj I jj** I j IS! i .nl VI j-j-aa. (j-o (jj/LlII L^jJI « L>- jlsj 

. ^1 j i ullj i LaLlI I J j Lstll Ll 4-«aOj-o L#jjI ya iJluL^ ijj-ajjl dll j ^_^Si (_£ I 
t_ij_«Jlj (jj jj iaJl I j (jjjj-cVI I J j ' a (Jjl— lj (_^<JI 4_yjiil 4-jj J i*C i n^l Oul^J 
^j^jj-ujVl^ (j^jJUajVl^ OJ J ^J 'J fllljj l)5tH3^^ (J-*!^-^ ^9 ^j^jj i * ll^g Q^jj^ i ntl^g 
LaLU-o <<^Ll_J^j^_aj^>> d ^Ki",^-^. Luk • J^^V^ ^jl_tia_JI i^j^-u-ujj-illj 

^Cosmos (j-Ial (Jj (j-^ 3 ' j- 3 ^ '»"> V (jr^J 

<— ij-i eaj (J\ I J« * a (_£ jJI ^La . LlA Cjjl i<ij (iujijjl ^«JL«JI jj jj ^1 j_ualj 

j-^. ujjJlII (Ji-J (ji LdJj LUs^. cjjls. I iUj Sj_ajjjj ,_p3jVI f_y£ ljjju>- 

Lil_5^. (jJJSUj V S4jjjLjSL^VI ^ jLaj Jl3 jjl^ ^jJI J-ojlI! S^jlii 

i>j_A I jUr (_gjJI '(jjj J<j '"'M (j^o-LJIj i»l nUtl (jjs LjI (ji (j^Lc ^> uu 
4_i_ijjJlj , 2 j \l , ^."aVIj t 4-u^/lj i n II CjI n 1 1 u U i^J^J- (jr^ L?'- 1 -' 0 £ Lp^-H 

t_iIl_LA (j-^-i (j^Ij jjX. ^jJaj ^jl i n**(t1 ^jL^ jJia . cLjuiIL^J, 

3j_u»ILo (jr^ QjjJ i a p U" 1 1 j jai«JI tjL^j .SjJi^luJI 3J|j^, £^ JjL^ij 
i J j a (jlj-SjSLa 4JjjJil d ' a jj « 1 1 j_utLu>JI (_f jJ (j^J («-! L«_Lu 

(j^LiJJ oLal mm^VI j ■ j«Jj .3_oSUI ^ j<cs ^pJI (_£>j£JI oLaLi^VI 

O-aJU a-" i i ilj . £_fl_cJI ,j_a J j I n tl i_Jj-<-u (0-^-1 j«Jj ja^Jjl_Lla J-«- : ?<- 1 
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? jj£jUI fQjuuU p>IS.*ij QjO 

SjJls cLiS »1 ulttl i-djjj ^>Jj . <_LiyLU 4 j 1 1 n~j iCjLs!j_>J! ^j-r jiSj i<l»jLuu^/I 
*^^~< ui ; ^q-Ij .3j-jioLtX1 4- J Lg- t JI cjLLu-LalLlI jj-* 3 jjJlxjo jjlc i_£o-*_u 4_4->jLaJl 

3_)I_>J J)l_Ua_o (jjljj (_g I ijJLLa (O-Jj i3_al_«JI JLo- j-<- u ' j o' j«1j<-JI 

^yfl ^LcjJI siU. LoJii^j . 3_u-<jLU tjLa. jml uninVlj iajLuuJIj iJ>j£jJI 

4 i "j'ijj « Ljj-LaJlj lillaJlj CjLlUsLjjJI ( _ ;r 3 3_iLc 4_uSLU ( _ ;r 3 (J-«x. (j-a J-i-l 

CjljLsol <lcjjaJ*_o oJL&j ,d A , ,,lAtl ^3 3jl)JL>JI 4-u^ia^La^/l 4-<j/jJlU 
OJlIj JL9j (LuLjjfc) l^-ml (jl£ j Jji (jJI SU-uillb 3_)J)Lc 

<ua Jl».jj ^oJ (_£ jJI o^JI . J^LjI! jl*j 370 ^.Lc ^ SjjjJSL^I ^ 

(jLa CjLuIILa (jjtjLUcLl (jloUj <j£j t»l i . l ilt 4L13 CjljLji. (J'j-i-u 
iduL^ . LjJlj12j jj^jJI I jj'a joSLajj JoL-ujI ( _ ;r 3 3jjji£. 3jjl»j ijjj^tjj O-il^ 

tiJt jjl 4jjjlcSL.j/VI ojI^j .,_p3jjjJ! J£ '-■ Lkbj Lg-SL! i^l _jjJ! ^ <jrU£.ljJI 

w I c 3_jJ>j_lj<JI ol*CJ . JuJLiiu 3j 3JL>. ^Lj^Jo ^LojjJ! I j aSLa- (jj^-II 

S__alJJ! 3_p-j,„U 2 ,,iu<ll c^jlfTj .a.jSL^MSL!! L^jl i^>. 2^0- l^Ijji^I 

^jVl L^-oLjI Olo 3 1 inXtl (Jj^ (j-o (jjJlUI ^Ltlll j ^JL«iI tjjjj Cxjl^ 

I JJl^j (_g jJ! (j-i-aje-uJI j LajJI jjja joX.jJLj Lul jj it Cjj <i" i ulj . 4jJj ^Jl (j-a 

I I J & LaJLcC 41 5 ^Lc ajj miU ^^jJ! till j «L>. (_^>- uilllj jaJjuJ! 

I j "I Lax ^ n^-t 1 jl.^aj I j , ,. .M 1 ^^j^jj L^Lij-c jj-* J ' **" ' "J cJd^ J ' " 
Cm 1 m ^ . L^JjLoJJ-a 1 La j * rt ^ ^ > La 1 ^3jj>. . 3jL>. 3jj^cj c^l J_LsaLi 

. LcuJJLS (J-»^>- Jjj-uj/ Lai i LuLujt 

j-xj La (jLcj-*_uj . 4ILaLj ^_i_u 3jj j_tSLi_u^/1 ^L^t_ot jj-* 

< taj> j L^Lal£L) 3jl_tia^>J1 (jl Li^ 1 JL) . Lul u it Jjlj L^-La ( pJ -^-i La j^>>! 
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i. . I f I ^-3 Lai ril"! ^pJI t_0£U 3j_ull (jJjLcjJ! i_£j-<-u i-3j-*3 V oVUJI 

t Ja 3 a ^ 1 1 u t^^-t-u 4-l Ll l4-1 127 LfcJJLC £_JLlJ1 inKjiyn CjLlLu_4_j £-^_aj?e_a 
jj-a (jj-^-i .iJICJ . <(L£LLa ( <_ljijt)> iJ3 _A £_u_a]1 Cj L J L l lo T J 1 aJJt ^Jl>.I ^jtj 

jJl_i_j La w 1 C oJLj i LLjJI 4 i i ii ft Ij A^jmjJla cij"^' 1 LlLll4-i 4j1 

(J-u^-jJjjj tC..-i£^Ldj iC^Lal_A *.4_lJLi!1 (J-JjLulJI (J_<j_>»j ijy&J ifiULoj ^ a ^ * . \ rt" 1 1 

* *— ^rhJ-^ 3^ 3 3-^333 L 3-i^ l^JLIX 1 j ■ j ' ^ 

4— tT t ^ -tl *Liujl ' a • ' '• (jy^-Jl 4_a_jiiuLj1 4jj-t-£il1 3jLia_>J1 (_^>* jl 4jj J i£> i u VI 
O-Lic (_fjj>.| cLi^Ljj JJ-alj 4i>.V ill JLs-I .(jw 1 ntl <_sVT Cjjda! SjHi! 

Jl>.jj >la . LjK j«JL«JI sLsji ^ dilj ^ ■ ahxj V j-aVl j ■ i^a La 

: L$_La j-^J_j '"'Ijl ' ga >i 1 1 (j-* J-^^^- 5 ^-O^ 4 -^ »1 J Mil JL>o ^ ^_u!j-u_oJ! 

jo^L>. J Ltajj LaljH^.! g^uaX I sLa^Ls. (_Lt3 (j-a ^LlLiISjjJ ^LajjJI j^Jalj^o^^J 
SjLlij 1 Lc CjjJiLj Sjj^t r*C ( n^l jj. ^1 g 1 nil j» Jl£. j^Jolj-La'^! 4_LjjJ.I 

i«LiuJLr»JI 3jLiiar»JI jj-ajj CjIjLU! (j-a j-uSLIIj id jtj i u a A i iu 

lLLiI 1^1 "1" u i*r-iU,l (j^s ■ La-p. Q^iLa cLajJ .(_gJj£LjJ.I (JLvujV! SjLc! ^J-JJ 
(J_j_j_i_u w 1 c i<L_*j_i ^Lj_iI 3jLi-ia^t£^ 5jl Lcaj- jj^^- J- L3U |j 0^>- 

. l^j mi L^_t^. i 1 ntl (j-* (—5^1 (J^s Cjj-Ajjl tp ^llt ijlill 
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? \jbjU\ fDuuuU [PlISjLj ^JjO 

uLijjj Cr^' <-^t|j (^Jj-jJI <-l)LiLiSLI1 dJJj 1 I m i'r>La ^c-i (J^->*-i ^ 

d)L>.juuaJ1j 4-LilJLf I Cj\ lillj ^L^-i-uj LcJ ^_<j_i_ujj jj-^J-^^- 1 L£j- t -* u -'-i 1 (j_u_L>J1 

1 1— lj I i j Aj '"'"j^ ^ 'O " - a J ^ * N J 'LJ " "'I"' ' yjj p A 3 ^ ' 

Sjl_Ua_>J! (jV i4_j_ijJlI! "iflLSiiJ! ^1 (jjjilij p J 1^ (jl loir '(jjl" "i ilj 

L#] (jL£j i^^LkJ! Lulajjc-o «Ll> ( _ ;r 3 I 1 eaj| 5jj 1 aj '"• 1 j 1 u] JlS OuL£ 

(j_a 3j_Li-^/l ,p>.!j_U Lijj^ i.'it i La! <"»VI ■ a3VI 

JjsLCj jjc_b (jl I , ,,l I jj j . Jl>.!j (^Lc ^.aTbe-a "LaLal ^c-i «l 1 J M S^IajJ I 

I jjs 1 l_Lm-fl-)l j_usjG jl 4_l3l2!LII Jjjjj-iiJI ^-"jl 03- 1 d J ''^J^l *j£L!l 

. !j-u^ 1 *M Ml 

(jjj (Jj-^JI JLx^j 5jj J i'C ( ii^l 4jjSLo J-^J-a O^' 

4a^L>JI 1 nil (jjs (Horemheb) c^jjujjj* Q^j^II ,j-aj ci^cj Ji^ 
Jj^J! jjr j\ 1^-1 j^o i_^jJ! (jjsjJLa . t_gj mi j II (jjil>JI ^jjLj (jjs J 1 ^i"i a 1 U 

J_La fiLu_o jLji-a J ui£ 4 1 n ^- tJ JuLojJL I ^^j-l^SLlI ^j-ajJI ^5 cbaj>J ^j-jJ1j 
Luj_2j (jjSLI! 4L>.j (_)^*-<-u (jLajJI ^Ljj ^Jj-i-*^ "'J^h^' J^^^- 1 ^' " ttjj 
j_usjG (j-o Ijj-uI JSLcuJ j^jSLII jjU'll (Jjjj) J-aJ>J (j^' Cr^ 5 * tl^jJI liijj J-La 

Sj)L«iJ (_gjLajjV! ,_j^lJCL!! Jjlj <13i(jj(_a j-JlC 1)8 1 JSLii (jj^r 1 Ui^-" (J^ 

. SLls- j I c_iJb! jJb J I Cjljjca uilLufc (j^-i pJ • (ijjj'CII jLaAiV! » (jjs 4^LLaJ!j 

.^IjjjJI ^ (j^jjjLjUjJ! La^ J^(j-^ ChS-^'j CJt!- 0 ^-" j»!>UaJI (jL£j 
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^cj t La Lcj ' a_iAta (J£L*Iij j L*J 1 (j_a I aj^ I Cj La^ljJj t-i! Ll&j l_Lfl> ^sjtcIu cl) I _L) a 
(j-a J-^l CjI j JLufc j-La^a i " 1 1 1» La 3 4 K i"i a SjLU (jjs ^->lj^ ' " ' 

3_jjj_cJI jl_ (J! 3j_a Jjl I «" i"il 3_j^L«JI ''j^-" 0J-fl> (Ji-I-S ^£ . 1 uJI 
(j£j j«Jj . r J ' a 1 1 J OJ^' j* lItH?" Jj' "^JJ • S.sLU (jr 3 £ *-i- a ^-I' 

JpULj c_^Je-<-3 £ ^H > • dl— LjL£ 1^1 jl »J i^aJ I w 2 I " " i_<£lj£ (_gl tiJIjjT JL>.jj 
j_i^jLt£. j_ajj| * Luij^ CjLJujI 4_usj*JJI jlj^^/l I (_y3j • CjIjI a i ntl 

t_^l jSLi! ,_^>-^l-!l jJI «l_LiII jlj-a l/^jj-^tW-^ lsLh^' -^^j (j- 0 d L*-SS 
jijjsjJ! (j^s L^jLjjjJtA 3j_uSLII ^^*_l!I ■*' '''"■ La (jLcj_<j/j . SLpJI JlSLZulj 
(Jj^jJI jlill ^Jl L&jljjst-dci 3j£La> tijIjLaiijV duUsjjtj jl ojLcIj 

jj^j cLajLSJI «La_Lii£LII ^_a-L«JI l_Lfl>a .4_La Jj^s^l ^fl i " ■ c^jL^ i_gj-JI 
jj^j CjIJlJJ iSj-jil^ j-t-£sl_t£, (j»a i *-^l 3 JlJJl>. j-Ia-a .~«tj Ua C'K nil ^aj*_Ll1 
aIjl>.| clil j j-k^a CjljJa£ O-a-i 3jjL*-a (j^Lal (^^J .^_o^c-l!! (j-a 4jJLj (JLjj>.| 
Ji^>.jJLI i -il • ■ gall CjljJaill L$jl . IjL) JlSoj (jl (j-a I JL>- I j-u^ j 1 1 s~i I 

SjLsoJI (j-a L_oJJ_a j-jjLt-o ^cJLc jL^ L^-Lu .t i^l ^aSLlI (J*C uu i u (jy^-II f*^*-^ 

.^yJjVl <_p=jVl jjfc JjJj«JIj 
^a-uaji^/lj (jlijll CjljLc LgJjtj^s- CJ.il.ijlj Cjjljc->«j il (_p3j^/l O-SILjIj 
.-<! I^_;--I Ij W ^J*^I j-^-tl d K ,~, , I jj'a d uulse a '"■ ii^ ^r* TJJ Li^JI^ 
jLjIj L^jjIj^s. 4^>.j-5 J-SjJ 4_ljIjuJI (jlsjVl (j n a i"itl « jjJa J i nf j .(jJjVl 
OJLA Cj^Ij .jj^lj^JI (j-a j<s_a->JI C^JLSjjlj . Jl^iLjJIj (JjO^'j ' fl-Lal ^J(JI I 
jl Lj| ,",tl cAjJ Laj .(^jVl J-><JI CjLujL>. ^j- 4 - 1 'i'jJ^- ( _ T J I Cjl_LLaj(JI 
.(^J^/l CjLUjjJ,! (^ cJitjl IjLl1»j ji£l JK ull LtA - Iaj.2 ■ all ^1 CjjLc 

iCjLjJj^>JI o taj *lj ijl jjl (j^.L_aJl ^L-a^Jl ^1 jL»_lLJ jl-t-iS (j-°j 

CjI ulj La ^a_i (j5-3j (j^-IaJl ^Ja i (^ji^. 3j_2jt_a 4_uLj_a_j^ Cj^LcLoj duJL>.J 
d L ^. A * ^L3jj>. 7r in \ 4>JX. (j_a ^* i (jl 5 a \l < ^ 1 1 « i",f I T^" , ,.l 4^jjj>. 

CjL1jj-j>. CjI hi ^ (j-aj-JI JJIJ— a ^-aj • ^Lt-u_>JI I J_A (^jjS CjLljj^>JI (jy^Ll (j£, 

cjLljo£LiJI cjjL>.j .iSjj LiLajl ji^l J'C ."ij LjJljj ^nn (jr^ ^j- 3 ^ lSj^' 
f I S" 'iV| Jj ^ I r 2 II ^| , uTi < ..VI CjLlL^c. ^a I Ojj^^Ij ct^" 

v^jjl Jjl j -ji£l Lj- 1 n't i-.Uf ? J J< ,*7, ji I j . .. aj ir.-V i ii') (jail dills (^jgxtaJI 
Cjl_«_a_><j (Jj^e_jj i 'I l^j" i uJ (jL^ diV Ij-tu (^j^/l (_gj^tjJI »l i u -»JI 
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,(_j-!sL>J1 La^Ijlc 3l_j_>J! cjIjuj 4_lL>J1 3j_o*jJ1 cjLjLjJI oLtiu ^3 

S^JULLa ^Lu>.t ijr JI 3jLj>.1jJ1 d j 1 >J| CjLjj lAjlJI Cjjjiiijj -»-**' a 

.^o i .iHj 4jji>n ^ lr Ij-iL^ (J3^-I1 ^j-t^aTj < " *j g taj . Lj^L>J1 

Jljljj i4-j_L>J!j 3-£j_>JI ^ aj. 4JaLx^jj 3Ll>J! Jlj^ (ji^. «L2jJ! del Laj i ulj 

^jJL>.1 ^ i n" 1 **' V Olj laj> ijj-^J mi 4jr ^ (j^l (jj j < > fiLujj^_Ll1 

Lalll I dim jLiLa ^ ui£ d i u ta^w 
^^j_u in 1 4_lSLIj . I a 3- dJJjL^ t4 j <t 1 q Sj&Ja i ^JlLa tiJJ!i jJLu 

' tAxaJI jj-* (J^ • r«i*JI cLajfu^ 1 g 1 1 n^w ^ jr s^l\ jj tail 1 1 ' a < a J 
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(j^o 3jl>.!j ( _ T J3 '"'I '■»! llj 3_jjL^jGJ! l-i^qJLII (jla i_dJj £-aj •«(^ L -' ; *"'" 

^jL>. (j-* 3 J-^j (jr^' ^ O J&&^*aAJ cLilH^t_a Jplj-Ls <Jii-a_l < 1 Sl^l Lga3* 

4_jl_3 i L^L«-ajj*_aj 4jj i^i ill CjLuLdl <j1_i (JjlJ- 1 ^' (jr^ ^J^ 1 ''"'J^ ^uj^ 

.pjLjJI 4jI mi" II £-a Sj^mLi 4^jslj L&JLy j i ii 

I j_A (_j-Lcj ilaJLa I i ^ a -J-^l O^-^- 0 er-^ J '"' -^J-JJ (1>J ".jcjialj (^yjjjijl jdl 
La Ijl J jJajeJJ (_paj.Jt_ajj.iLj (j— _>_L_Il J_vjj i j < -— fl c_i£j__I1 

jLJLa 4_La ___3 j-i-T LI u_jj Jl_»<j (j- dJjV 4__j _dj_a (jL_ul ___G_-I 

.Sj_s_a 

LLiaiT ^ S j 5 >J -' j j £_!Lt_JI __ilj_'_M _gj uijJI ^tjjLlII j j" «j (jl <j-^«-> 

Lj_jL*Jj LlmjjV LuLVj C_jI_> 4jI_uJI • LLa J-^' Sx. j_j_*jj ___) r I ' 1 

i(jl-Ilj-><-II (jj >Lj---il _li__La_». (___!! -jLVoJI i."il(i~i')l dil j iSj-JuLAI 

j_2J i^a^/La i (j jlU-Jj jJI pJj 3j_ul___!I cjL-Isj" i n I La iJjLl-JI ^1 pu 

^jJLJL [ » i>>1 jj i ^ . ^» jj _jt _>__aj La (j^l LLaJaJj . p J ; ~- ' (j--— '1 ^ Lutx-J 
4_j_ljI ■-»! j A I ( j_a (j-jjJLstlll ( jjjLlII (jja CjLcj-jJTeja a i"i" _-J-l ' w 0 i^Jtl] 
«Lu (___) 4jj_>_i JLi^LlILi J'C i"i" ojutj i La J'n i"i_i Lla J-ajij isLatitA 4_l3L2jj 
jjj/jjj (jl JU ^La i^LLlJI LJ <_ Ti'Cj t ii ^L^ I jlj . LjxL ■■ llj 4jj null ^ j ■ aie uJI 
.41^ (_p3jVI ^LaLCJLl (_gj uu II £-«IL>>JU J a i"i"j 'J-^l (jr^l LliUVj 

j<Uj/L2jJ (ji (JjjJI (jrL^.J • >^jJI ^•^■J 4jLliJI (2>C- J-J^LI' ^0 ml l_3aaj/J 

ijj>. I Cr^ j-^J • J " -* (J^ La^ jLiiJI (jSLIj . jJLLlI Jj jJI j_a L^jljijj 

Juu LlA ^j^oSLu-o jj- 4 -^ • *t_u-u (j^j^La ^ * ' ga l ^J^S jj- 1 Jloj*. j_a ^ mi ill j^)^- 1 
jCLal (_£ j_!l sLj-Usj^I Ljjj^ jijL (J^Li. (_y£j ^O^' (j -0 D^J^ 9 d « i eaJ 

4_Lj_LUs j SI i a a CjLi^j-a (jLa (jVI Lai . ijj-iZi LkjjLij joJ i4_uji jLJLa 4 , 6 
■ (j i ii o i"itl pi la 4iulj 4iI5L<-a (^i^-ij O^J^' J- 5 '-'" 3Jj-*Lx JJC p^?^''^' 

cLujJJ c-^l jSLII J-J-aj>- I j 1 1 i eaj i LlLc (jjj nul (^Jjl ' "I .' Li-aj3 Jljjj 

La p jAt LjIJl>.! ^j-aa- ^ylll Sjlj i ntl 3_JjJL!l *IjjIsV| dJJj iSjj^J.1 (>J(JL 
i Lu^j^ ^jls SLl>JI Cjj a" i ill I !ilj . 4_ul JL>-jJI pjt^cLvux Oi£jj>.j ip^Jaj. jjjj 
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(jl 1 * * , ,,\ : L<j_a ( ^_i_i_<.gJ Ijj ^ ui a ^c-j-L^aj c_3^_<_o ijr lL>J1 Lt-Laj oj-^ 

jo i .ill <U3 Ljfju (j^jJl 

4_uj->J1 (j-«jj)>Jl J^J^ ^ l^jI «L>. jj jjy-b C^l J"^^-*-"-^ J^J^ 

^LaJLir". ,.U jblj-Jlj . ..^Ul oLiS3 dUlx£j ,4jj)j_J1 SL*lL_uV1 £jts> 

O loll ^ j it-^l^SLII ^1 4L_ujJLl 4_ul_Ua_aJ1 oL£j_U 2ullj_a ^ 

J-_L^t SjJLl jJL^-J <-J3^_i_U d ■ , ^ «**r t \ 4_J-OJ^Jl LtTd-d tjlJS 4^JJ?C_(J1j t l£l ^£LJ 1 

SLtrtU (jjjj^La ^jj-Jla 4jr a LuLsLL^ L_ii]ij_) i_3j_i_uj . 3j£LIl <_ < * <**> 

^j-c ^j" ^** r Ljj 4 L^jISLujj j^paj^LI I * q. ^ A ^-j_<_u ^3 ^jJl j-Aj 4Cjj_<jJJ V 

4 4_lj>. |j d^^r.T 1 Cj 1 j L^_L 1 jj a * jj^ 0 1 ^ JLjcj-ulj 4 5J La 

IjLA JlLa jjLs 4JJIJ-1 ^J^J (J^ 3 ■ (j 0^>- I ijj 

t^OjjjJ! ^jj < i ,n II 3_^,lluaJI '"'I (jSUj l^jjj/ l^I ui£!j i nVI 

CjLjVjJI j^yfl <LijI LtaAJI ^Ul 4_ulj_uii . sLalSilll jJGjji (1>^ 3Jj-*La^i^ 

jL^sjVI (^-3 S_LjL«J.I pi laxlb Ltlijla Ijlj t |jL>. 5j_u^ 3j^j_usV| Sju*jII 
j-ILlJiI iJJt • C - J 'j-^' (JrA 3 J-^' *>tP"^' 0' '(j'jj'^J-u'JI 

jl i4jjijj CjL^sI^C. Cj^J (j^'ir-il ^c. sLaKj (_gjLjij CjI jJjj/ j iSiC ( _ ;r 3j L#l£ 
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3M<" ojljjl 1979 aLc (jji j-o-Vl j^jJ! 

Sj_jLLJI £_al_ij_i 5 a I < ~ CjJ)lj)j! L«_L<_i ijVaJ) jLjla 5 , Ij! JLaxj 18-1 /i_3 
^-jj!j_i Citi <1J (jl J-Laj .jVjJ) jLlLo 3 ,4 jL> ii ill 16-1—3 (_£j^>.V! 4j£j_LaVI 
CjLjVjJI (j^s (J£ ijATilt j-a 3Jo-fl>La j_lC CjL£j_«j i-^l jSLJI i_al i"iC*r ( ill 

1970 (^Lc (j-u iSjLaHll CjLjVjJ! Jjjs ,j-a iJLlII Jjj i .1 fj\r ijj^tie-a J's ifuJ 
7 i.-iriK* ^yjJI i3_£j_<_aV! 3_Laj2JI nil I junjj I a i - 5 ^ 1975 J 

. jVjJ) CjljLJLa 

. 1980 -1979 (j-oLc: (^3 1 gjlia! ^ (jSjjjajjjJ! Ji-jOj! 3nK"t <j^i J^t (jjk 

JLU (jLa 3j\aL>J! Lgjjjsj 3_JL«JI L^jJjj£iL! ^ i ii" 1 1 ^IjLa-'n ..VI »j i>> (.^j 

i a-C Liax (_g 'I i --»*at J>jJ>j-a ! j> (jj^Lj w ^ i^aAJI i_al u&j < .iVI (jlr (_£ j-JI 

(j uS! » L k_XI j£LJI i_al mi's" i .J (jlr (j-^-y j^J- 5 l)^ o' ^jI-"/Ij jJ! uJ'^! iJLHJ 

I j 1 1 <j_a j_iii£L!l iiJI_Lfli Jlj-J iCjIjVjJ) 3 < j i aJ ^yja^ni] \l . .V.aVI ^Ir 

L^-La L$_> i Jjo_«-lJ! jl <_ i j i > 1 1 jljlj jloJj j«J 4_iSL<Jk!j <La^XI 
^LJLj 1VI cjL^jjsj i^jjJL! ^Ja i ■■ , ,," ^^^jJ! 3Jlj_>JI cjLijjJ! 

3_a_}Lal1 ^aj^ljJI CjljLil ^-i-ulj ' tjl'j" j o all j^il i n 

, f I , a a 1 1 ^1 Sjjj<tl Cj^L>.jJ! <LaJ£i (jl .«LiiiaJ! ( _ ;r 3 mJj^s- I Cil jl i 3> (j-a 

SJojtLo cjL^jjs cUaLx^aj jjjJLl i— al Mi'^lj ij-»2JI jJ! jlcI ^ill 3^l^lj 

lIj mXl ijr a 4_i£L4-i3 tJL5^ (1>^ ^-^ri- 56 - 5 *(J*-^' Jj."" Cr^" C>° 
m^J^-lII J/\j>-^_i-aJ1 ^j-J (jSLjjLaljJ a Jl2Iu jc-aj La ijjii I 1 o 1 1 u3» c_uj-aJ1 
Llfli Mjj^i-I sLaio CjLvLv «L«u (jl Jt-><-> (JLjxJI tfJ-fli ( _ ;r a (_^i>-J • i$. Liiaxllj 

^L^Jll ijjLai i— aj 1 11^ i I '» taj i lil Lul t'\ ~u (_g jJ (j-ojJ (j^-!j • (_p=jVI 

ijj LlOij . jj lajj V £-.<CiSK-a 4Jia L>J, I Jj-r" i u a 4jj1/ J-fl>J • ^L>- 1 j» I !>L>- Lc 

' d » * ' lJtJ-* A^^J ^ :(JL>JL1 IjLA 4_u_ujill1 SjjLaJI (j_a ^j_i 

a i n's b Sj_u^ (JLj^-l SjL^sJ (_g^j j i ii njjSLII (j^. (Jj^tlll jl jj>.IjjJI 

^jL>. (_5-JJ j ^ ■ N ' ' aqA>JI ^IjMLlVI a i I ' jf ^j'r i^> (j_uSL»J1j . cLa^_a 

(|^jj?e_lJ1 ^Qj niflft (jjjjj_ajjj^ <■ i i n~w i>j£, JU (jl (j£w4-l La (^Jl jl fiLj_uajVl Sj^LJI 
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L_tLt^t_ij i^jj>.t jqJI ijr 3 Ljj-iiij JLo^t <J^j>. ^_lo_u_u 

LuljJj (J 1 1> uo (j^l (_g jJ! (j^-H! f_y£ 4_uj/ (j^iLa 3 , 6 (J^a (jl£j_i jlii 
1979 ^ 2U_.^tl 5j j mhII £-l!aJt <U£. 2_«^.|_L]I jJI cJaia 

I 2 <-j j La " j»ljLs! jLjT (j-SLjJ (_£jLa 4jj ijiixll 2J,|_C OJL>-J 

Jlj>. (jj-S^-J Jl^ J_9^' tjl i n 1VL1 4 j j i"i (^jl^ (^^JlS jjI L^jl Jl2jjlj jLajJI 
(j_a ijJLa^lj^ l_aJl 380 4_al i u a (jr^J • y^ 5 " O^J^' O^-Ly?"-^' (jj/LlI! 

jojj/I (JjLflj 2 tx^t d jlr I j^lUij .^. .tl jjl^ i_aL>. ^La i ■■ " i .1 ijJLLa dl! j 

I 5 (j-S J 1 4_uj/ j LiLa 4 , 6 1 £>_uj/ (j ^jla 3 , 6 ^jjs Sj_u^ 3-3 1 1 11 a I I « La 3 J-il 

. dim jLJlo 

^j_C^J1 d-Lvj—a ^^^j-II La_l (JJ S> tl Ij-^J I J It a 1j_u_or»o (j^^-S La_ll (jj^-c^ 
(j-a ^ iAa. VI La J . I u mi ! a i_al u&j 1 u\ VI I JLjj j«J (j^c-ij .^IjJI 

(j-a (j^j^LJI (j^j^Li SjLiX. Lul SLgjIj j»^5c_Lll J-aLjJ ^_jj*-l!I SjLa 
SJj^IaJI 2_U.jJ| Ja-lj-a J-ibjj hZjIj jJI jjU"^aj<A"^~ll 2 tv, ; 1 1 oljjJI 
LljUVj (jLa £_j-LaJLjj . JJa^/l Ir (j^=-J LuLS^a lJ £ (jX.^11 I jj'a ! uu 4 _ =r ILl1 

*LLJIj jlj^uVI ^ l-^>-lj Lal.^jVl 

.cU^. I ULu3l (_gjJI ajJII jjjT 1 .itlj i_jj>.jJI oj^JI Ij-^J L^jjj 
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( ^j^^ij-l La) t S^-u£U I ^LajVl o-^-K? La-i^ (^^^Vl ^JjlJI 4-tUi ~1U,^,I La Ijla^ ^jl^L-oj (I) 
j_a t^JjpJIj 910 jf 1-000.000.000 : j_a l^of^ e^jt* u**M' 6^ jLjUI <Lu>*JI 4iiJl ^ 

.1210 1.000.000.000.000 

^jJ! jl * a j^fl ^- 1 ->- i -uj j-l^ jljv jjjJI 3L*^ cGLlJ, -sI-S>j ^ jJI j-CmJJ p^ill j-4 : La^j ^j_<_uJl (2) 

. (pj^pJJ) t 4jJj^ p k« i « *i flj 

J_la 500 jjj-di o' j^-j 4_aL_uJU <jLs t J^JLL dilaL-JJ (jt <-^-ij' 'Mi (3) 

■ J-la 25000=500X50 : SLu^jVl 3 ^SU! ia-p^ <jp* Jl^Wj 

. (pj^pJJ) J^ilaJ j-Jf- (jA cUla-pJLl j | 5 /a I XII , U j U A- 1 1 L^-t^ J j^" (jr^JI (jr* 4^aLi<LII jj-uaJI (4) 

j_<_jj Ij »L-L<JI (j^ask^, (jp^UI 5-tXuJl £j oL^JVI (jh*^ (Muse) £-<^>- J LjjjJ>' (5) 

Ljjjfl 18 JUu_9 Lj'^Jj (j^^/j-J. I JSLjJI g-taJb L^-d^. Jj.^. — Tl ^jSUp 4jV < *J !j£ Cu ^ ■ (6) 

L:r £ Johannes Kepler jjLi^j*. (J-l3 ,j-a 4_Jo j^_>J. I ^-j^ all jj-c o-"^tH J-lw ' o-ajJtjj-ul 



iaj^jji SLpJI JlSL.il i dtiae * Jl J^j^jJI) LjULI JjLSJ ,j^jl3JU l^^-oJI -—iLiSLII ^ (I) 
cijV^L^ILa .(jL-uj^l Jj i (j^juj-j I 0^-*-" u- 0 ^^Lj j-iL diV^La^ LtjLl£.Lj 

oV^L*!! cjj>I I a-Lu t 5 ^ o frl JJaVl oLjl j-^>JI (^i^ (jrlj duij t ^L*Jj| ^ dulS 1 

CIjLuISLII jj] Jj-ala ^jU,,.Vl Lai .^LaJI ^ dtjl^ L^jl ^1 -lJi>iJ1 (jrJj 4-JLUI 

. (Pan Ku) j$ ijb 4JVI ^-<-^>- (jl^. -^>-^ l^-^' J o-* 
ijlj ijj-uJlSJLI i_jLiSLII ^_u£Lj ^jl^I ^j-a ,_jl3jVl (jf 0^3^ l^-^ ^>^' > j " l£ o- 0 ^' u>^' cj-^_3 

4-l^-jLJI j^jl^JI (jjji o! "^-i^-Ij ' ^-..u J^L>- cJgtjj c jj-^aj SLj>JI Jl£Lj.f 

jt^ tLjJJ VI tjjjj'^ L^iLuaj Ly zl\ jj-UlII <-tL<i-c t4^ju ,j-u$L«j V jl£LaVl a jJtcL^\£ I jj^ -j-^JJ 
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p^j'tJ-d-^j^Ut,! j_t£ ^j^tUI^ cjLJjiJLI j^a-*j 4_ul a (2*) 

■ ^y^H-i l-A-LUj L^>-^ 4_U 4jj 4ioL-u^J (J ttjfl u ■ <Jju*-lm (3*) 

4_pJ! CjLuISLII ^jL-u 4JLa.il i kjlgj LaJLu ^LjlS! 4j^Lj t j_a cLaJj-o 4_i_a.il Cj L_l____u^J I ^jJ J-^-jj (2) 
4_La j-J-il <jL__jVJ (___9 jj t-." a J-*_J t^S^AXI p - u 3JI j-ft C_J__JI p ... ^11 jjL__ I q j ^ C * ' • La 5 9 (J/\_«_t--_9 t j_a 

. (puvj^JLI-djLcLjj (Jj-_t ' -tl^q-U g-LajJI JJ-taJ j E-uT) t jjjL<-.-uJI 

-t 1 1 a flll j^Luj-^jLjlJI j^-i-uJI^ (j-L»_t-u£7_9 (>U>.j^JUAj j^ya eLdJj_a -i'j-a CjL^SLjjJI ^! (4*) 

a 1 1 a « 1 1 5jj , II CjL^jJJ ' f l£> flJ ^ ' ^ i eaj 1 1 CjLlLjjJI 4x.j-4J*-a j^t . (j^u^M ( _ r A-<-uJ_g * <M ^" . ..VI (3) 

jl jjs jj-a 3j_! Jlj*. 3 J_2_*_a tliLi£j_a tj-t-tS^-JJ cLaLLs edJll Jjjal^_!_j t(^J^JI) ■=» Laj ■ - ■ jl j^a ^1 

dJLLi (J^^/l (jric^ 'O^J^' -j .^«1l *ljj>J J£ (j^fl ilijLCLa j-iL 4_jjIjjJI Sj Mill ^JLu (4) 

^ t>uj^j_JI cjU^Lw ^JJ( DNA Lo) cj! JJLUI (jf ^jjjjLA 5JuB oVL* 

c_jLl£JI tiUj £>c Lalgje^a 3jj-Lui c_jL£ ^jL=tli^j (MitochondrionLjjjLjj^jIljji) 4j^_l>JI djljj uaj.1 
JuaVl Jjjktl ^jjU'll J_ua J aJI (jjJj i_dJj ^-LuiJJ . Lgjl j> 4_iL>JI 3| ^ C1iLLl>JI Jj^ (_ya ajieluiXI 
Cjljj_i^aJ,l jj| 4ijL3JI S^SLaJ I ^as-aiZl I JL4_j .^j_»J!^ 4j^jj>JI ' " ' ^ J J t^ftll (j^jj_oj>JI a^tAJl (^ru 

4^^L«JI t j_4_J= 4_;_L>JI ^jJJ 0_L>-Jl p-J (3 j-j^ u m j t" <-tl jj ^ La a^j ^ CxjK 4_jj_lj>JI 
g_l I i a Ij t J_r\_j_L>- 1 JlILo ^1 ^ " 5 i ^* " I a jjLtltjjLj £jn j a 1 j se fl L/ 1 " ■ ^ " (j^-J 4^ ^IjlJ I )4^j^_o-<M-i-aJ I 
4_j_1_4_*JI flj-jl (j-uLtli L»J I t j S-JLt!lj jjU"TI jj^j .(jfiiuiJl CjljLJLa (Jj^ CtJjL>. (j^jj(Lftflj tail 

*J_tIi_! CJJU>- t_$jJI JJ t-.", II 4_J_CJ_»J ,_^i*IlJ,l JljjjJI ^jX. I llj^jJI LajJL (j! (j^-C-l 4-tJ J-LLX-Li-uJ I 

.(jLjj-laI^ jLejijl ^p) Lj^LiJI SjjlClU '"'1 ij JajJI jLiljl^ 4_lL>JI 

.puv^lJ,l-3jL>.l^ tjftfi. '"■ fl i 1 Jej ■ "I jJ ^^^l elLtjJJ 4*1 J_! »Lul^l 4jJj tj^LcJ V. (5^) 
■ A^pX I -djI^p-a^LSL] I CjLIo (jjJ] 3jLc LijLaj! J-i^aj (jyjJI SjluiXI jLuu3l 3 5 ta I a (*) 

(jfl CjjJj_l4_i1 (jj^ jjlL<-u£L]I J_l3 ,j_<i 3j_a J^l ^^ial CjLujJLL i-iljLiJJI JoLujI (I) 

"J (jric tLaJj_a 4^3 i Laj .. >j . 1862 J 1845 j^yu S^tall J-^ L^jJ' a(jj5H'» 4jIj^ 

«4jlj_l1o pJLc.)) 4jLili^j J-4-*Jl (^Jjjjt J J_l3 jjx^ C^^j (_dJli Jl»j_j (j JU-iJaJl ^jjLlJI^ (j^lj-iLsJI 
-^La i— u JlcJ pLSoJ^U 4_ul Ja^ diL^j-a SjLc C^Slla! LaJU£. 1986 ^Lc ^ CLiJljw La jl j^. (^lil (2^) 

.pjvj^J,|-4_u_u 3500 yell 4_LajVl jLd! jJ-Sj (3*) 

o- 0 j xl^ 11 p_c.jJLi^ ij-j-^ -13- ^jJI 2uJU^ ji^l J^LlII (j^SLj ^j>L' ct^ (^) 
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j_ffc CjLujJJ (Ji-jG L-xxmJ j^jJcjjIj CjJL>- j j - " j,-!^ 4J^L»_o J^l <jLs i_3 j-C^ Lo-u.ua. (3) 

JjL J< uU jC^: ^MaXI SoJloJI L_llVl i rt^'la J^jlj (^jJI «ljT» 0 '.IjU,,.VI ^<uiJI <jj (4) 

■ 4-thLJI jIIAjlJ ^j-jJI S^-lJjJJ ^1 ■ LtaJl eL4_=-o jt (SjjfcjJI) ^j-uj-LlS 4^JVI 

. (—flj^JLO i (J-flJ^ t j_a jj^oLo (j-G^ljJ (J-3jf 4_u-uLiiL ^Jb (5) 

^jjjLt-o jl (^y^Lji.j £jJ ' AJtH*'-^ Sj-AUa (jpJ) I jLUj-J (— fllglaVI Jj LajtU ^JiitlL-uJ 3 1 jf (6) 

.(a3»^jXI) 4_ij\j?La d ^ j 5j - u JojJaj*. d 3t la i j^^-l-C- j- :>tJ tj J S i ■-• A 
4_i£LlAJ15 i *A<tl 3|jf ^jJI (Ji-Ju (jr xJI C1jL>.jJ,I Iji JJL£. jjfc oJJjjj 4£j^>- j tiaJI (7) 

^LfcLaVl XhUa ojljjl jjj^JI _i1 _sj I LcKj .2LulMl5 5-Lt>-a 3 J lit I J-u-»-u (jr Li 

4_£j^a jjja OjjSjj t 1979 -1978 3_j*j*Lj 4_^j^a| C*jl£ ^-uj n > JOJ jj L ^LiS^a (1)[(8) 
3^_j_3 ^ ^ i i i " 3_JL>. j^j-fl I j *' fl ijL-ljl ^i-i (J^>--^j J-^^-*-"- 0 e ^ JL ^J'3 1 -^J 1 *' J_9"^ 

£>u 0^ cjljlSLliVI flj-A jl^I LLa j^jjj jSLII ^-sLjiTi^V <U5LiJajflJl cjL^jJ,! j>1 jlc? 

' J^i ' ^"N ! Ajlifl (^^cLjuIuI jjjjLj^ jL^jv t t j^jjJLi3 ^jjjjL 4_i£jJ,I Jji^-jJI jjLji_a JL>-! j^jlc. Sjjj>.jJ,l 

J5j^e_t-u_a (JSLtliJ Cj-Ijc taj JoI^>j3 13^5 Ltjlj^. 4jjjjLo ^ « La ^ Cj ^jjpLui I _L3_J . L^jJ) Jji-jJL 
4_j£j_l<i^I uJjLj_=»JI ^^se-ujja (JSLltJ Ooseiaj Jal^_|^ JL^jlUI J . Sj^Jiil 3 JLflLiJI ^L>-j 

oL^jlie-a ^ cdJj JiL«u jJ^ (jH^ tf^- l5' LjjL^J' '-^ (Jr^ J-*^*^ ^(') 

' ~ '" 0x3 i_3j_t-u L^_l3 j 5> ^" 11 tj^-" 1 - 1 C?-^' L^V^"^' ^tJ^J-^^t^'^ 3 i^jIajJI oLjjj-^JLfl . !jf_u^ Lie < kJlieJ 
tJjUl CjjI^ (J^S ii_-tSjSUI I j-A (jyic La ^jj jjfl djjjlaj 4_J^j 3l_p- ^J^jZJu Ljje J ' ^'j^^ Cr'- 

4_i_2 <IoLuj^j 3_jj_jfcjj>. 3jj_i^aj LtitJ (j l^ ^_ys j ^ I ^«-L*JI jjJ^u jjLfl ^JLaJI ^jIiskIulm 3Lj^>JI 

59 j_sej JjLaj I Ju*. Jj>i3 J^' 3 • r*5i^ L 1 SUaJLo^ 3 •t r ^l j^LII ^ f - ^> > * 

ij^ jL^JJI ^j^j ^ t jjua_tIuJI (jt Tl>. j . ftl_cj-uJI _jl (jSHail ^JLaJI t j_a ftj^j-tlo l^^- 5 L'-'-^'J I Lojj 
4_i_3 t j_a ^>_a_JI j^^fl (jj LullaJtJI La ^| L^J-A l^^- 5 ' ^4-^ frLo-uJl ^-uiHiJj ^Tl<_uj Lt^jj^ 

J-j-t3j cQiaLijj^j ^jSLa^ SjjtjJI ^ la ■ j^yic L^^-^'j ' ! J^- 4 - u -^ ^-^.J J-^_J ' f° j ' "_?3j 3_j^Tu-u-o 4juj^M 

^LLlLjjI t jSL«j <-j SjjjtS auClAJ I &LjjjjiJI Cjjjlaj lli]^ . (_^>.^l 3 jgjtjJl ^Lmjv^l_g o^J^'^ t _j-u-a-tIoJI 

Ljfj ■ Ja I ta '■ tJjL>iJ i- ^j-^Lo^l ^ jut tj^LJ^ t*Ljj_jjaJ! c^jLla (jj-tc- I jLxTlcI ^jj*_»JI tj^Laf 

t^tjoMI ^-*iju I j] ojjtyi\ 3_j^ jJI cjLuISLII Jji^ 4_Je ^^SLj ^jf tj^L^j La LiLp.1 l-^^I 

5jTua-tl^ t3_jjj^JJ 4_ij>.1_>J 1 ^^jjJI A a ^jL>- ( _ T Jl OJiAj t* a-uSUI *I^JI j^^fl dtiL>-j t La ^jj ^2 
£ya ' ttJjXI ^<JL*JI LiUj t3j_a ' 1 1 fj- 1 -*^' Sjj^i ^1 cJUaJ^J i Ij-ILaj-Li^ 45 ^Lajjl ^1 

^ *UI jL?=_! SyQ 0jJi\ j 3_LA^ Jf>J (jr^ ciLAII jjjO J_J^ (j-AljJI C^jJI ^ L*JU4i Jlj_J ^ ( 10) 
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!_)-uj_Ll3 j_ujjI_! jJji-jJI ^jL-u_4 _1jj>-jJU I J-C-J^ Lajlj.ii I jLiJI ^j-uLjJLa jJ_1 JL3^ . 3j_AjJI 

idJULj Sjm^-C *1j^>-f J^JL>- S^^jJI t_^j£L] LujJI J->JI dJLtla ftLU 4_L4^ -ij^-^ (jA^ 
tj LTl-Jl-l.i3j-l.uJ I Jj^-jJI jJLi^^a L^jjulj (jH-3' *l j >_4-=»JI Cl>j djulu^L t-lil mLuLlI ,jLa jJjLill (jr^^ 
^^Jl ^-ua I jjj . (/.0 .01) 4jJLL 4lo £yO *jj>. Jj Ju>- ^J-*^ -i^^i <jr^ t ^- i ' 2- Ij-tltflj I I - IjM-t-LS 

llil Lai -4j^j_a 4j>-jJ 485 J^JL>- (jrS ^Ja 1 uJl I 3jIjj>. 4j>-jJ (jA^ ^Li^'^ i(__i£j£L]l ^Jaxu j-a 

(^jJ) =L>.L=-JI jjZ._G La_Lu " la 4j^1a 4j>-j J 380 J^JL>. ~ U , ,.tl 3jIjj>. J *L3j^U (j-ULflL^ 

^^LvjJI Cl-l-JI jjj-fl *lj_a-j>JI Cl->j 2Uu5)Vl £ys =L-9LJI J^l J-JI <J}Lc.V jl>-T 

(jj-jj-SLJ! jLj-xa^tj Cj-J^-jSLJI JLli-u^T u- 5 ^ (j-* S^-ij-LeaJI CjLlaSLJI (jLfl tjSLj I q j aj . ^j^J! 

ijl J J_u IjtSuij .^^jJlJI I JL^J 4_l£)L^ j J_u t 3j_AjJI jj*. ^^fl L^K Cu3.iu£ <jt-^' 1 UJ^vJ Lt^J] ^)>> 

. 4juujX I La ■ " t I 3j I 4j>-j jJ (^jJjljiJ I 1 i_i_t-uJ I 

i,j1dj^Lj d j'l .^.^11 ^L-aJv^1 JL>-! a I t ta 1 a I tL<u>.LL]l S^fllaJl (jJ (Jj! JSLtliJ Jj-SJ' (j^-<U (I I) 

Ij^-tla 300 SjLa ^lui] (jt ,jSL<iJ_j ■ 4_Lm I aJj 500 jj^ 3j_<i CjJlso Cjlj^-aji-i^ 10 I Ua ^J_u jjhJI^ 

(j^JI I JJ^-a (jjiSLsJj jJI^ 1 La <—&jfi> (jylc ■ tajll - -II (j-u.4_.IiJ1 t j_a dUj jjIs : ^JL-jJ^I ( 12) 

4J_jJ___JJ 'O^J^' I j ■ »j 9 i _y±A-ujl I ij-tls C ^-^ J . <l11,Li 35 -30 jjt jjlsj^l ^JlJ-J 1^ . fl L^ajJl 



p^-j"t t l-cijj 3jUI oLcL3j ^ CjLLj^-ut^. 3_p* oLul^ (*) 
^.j^JLI jjL^Lm I tjj^>- 4jI^jJI 4-lc lii) d_jjji«j oj-^j^' 1938 ^Lc ^ (I) 

^Sj- 1 iS~^^ l)-* i -^J^_5 * Laj^Lsij cjLj^SLjjiJjJI i>j^J ^jSLcj ^/ ^Ij^. <jJLlii (j^j ^_ aj-m°i ■> aLtaJ.1 

jLau^Vl JLvf ^,1^. u-i^TiSLa 4jf { J^> J B j ^la La-LuZ. JLaVl j-J-uaJfi l. ■ I j La < b I CLiJta- (3) 

j^JJ I j^'a j S^jLc d_Iaj>J J>j-»-« <^JLLi1 (jl^ l>^_? • 'Lt.Ltj^Ul <J Juc J 5j - a t j£L 1 Iuj Ij^iuC 

(j-a_i^aJa (j-Aj ; {j J ! J A La ^L! L^iejjLj J>J-*-!_J (B) i_3^_>JLj 4_4_1£L] JLuljJI ^ \ uaJl (jr-i-aili 

. Barsooom 
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J^Lcv Cj_u3^_*-J Sj»_jJi_i-£=- JLuv J>^>_»_a (j^^J Lq_ij_j • 4_«-iJL3^ ^JLu <_j-<fc^ .tiLujiSJtl jt j^'j 

.4_uLILfi S^Jaj-jjla) Li-t-i-uj>.- 1 j^i-'-"^ I j [j > «LjJLa^J1 ^LjjJU 4JLjj!o djj^ 



I j ■ £jj (JT Ti_>. i ! jj Lii 3 Lt-3 Lj£j_»iJ ^ Ljj>iJ d - ----- 1 1 La t (J^i* I 4jj LL«j rft-S-l! ^ I ( I ) 

« >^Lj' <L£j-a <LvLl=*j jJl Cj^jJ! ^jlfi <jL_ajV 4jJ>L*JI 3L=»JI 3 JjJj J '£^>U (jrlj ^jL&jlll 

.^JjJj j I JLa jLL>iJ j^^J 

■J j ■ ■■ SjjJo I I j^j-J! Ij-ajJa j_5_£i t( _jijjjtJ1 (^jJ) L^j !^*L>- (jyjJI LjIjl^JI 4-lcjj Liaj| i_3j_*j_a (2) 

, 4j3^_3J 1 ^jaJL^j*. 4Jj-4J*. fljjj i ^ fl b 1 . 1 j»jj_ujj| jjj 5^_l<-i^3 JjjjLLt^s 

4-4^*^)) jjjs j-lLJLc. 4jb] jl - {jl 1979 ^Lc ^ ^IMI Joj faf>. LiLJI ^pSI (3) 

. 346 U ((^ji-uixJI 

(^j^ 4^e_ual^ ji^Jtl j_j.it __)jxxjIJI (j LjIuJ ^jJL5j {jl^^) ^jJLJLc. ^LcLjcjIi __>^ f*^ (4) 

J-llx^ (jr^-^ ' ^SJS^ Ct^ I ■■--«" (J^l *'j^>-^ (jj-^ Ijj^Lc ^jjjJI cdjJ_jl ^jJ (jyTLVj t^^jjjj^.^! CjLaJj^i 

^ La 1634 fit 

flj La ' CjL^jv^ jj!^ t^jL^jVI =L<i£L»_a ^ 3 flje a L-x-ULcJ I^jjv! ^jju ^_tl_JLc jjl jjj^Jju ^cSLjI LiLuj ^ 

^yJb L^!La Jjc-LuJi (_yjJI ^_a_>JI <j1 (— (_ySL] ^-Qma j>_^ LfcjL>J ij^^ 1 a uS> ■ 
^^Li-uj (jiu^l jjl JljjI LjIj . . ■ SLgijjSUI til-.\ , „ L^jIc ^ 3 it _jl if.jjj&Vl 3^*1 CjjI^ I q j a 

, (jj U. t a jj \ u_tjtj I j_l>- ( _ 7 ^LJ I LsJ I j LliSJ I (JJi ( _ r a j^yj Ll>- j^^a j_<CLi-u I jj !^ 

I jut LLo^j (Ojfclji Sk IjuJjjt 4-3_l3^v cjLaLjj^TmiVL (jWUI juiSlII Ijla j-. nij Li-ij (5) 

. L^_i_2 (jLSLiJiJI jl JUlj ^-AJ i^^^^/l JjjJI 4_jjL3J,L __jjj_wClJ.' ^ jOMI j-^^ I JJLC 

J^ulJI I jl^J 4Ji^ t_£jJ! ^<JL«JI jll>.jJI (jySLLdJI ^'Ijj laJI j-*^ u j-^ j-h^ t)l>j?* : V ^ 'J ' 

J-l^ Jjlj Lo-i-a I jut jmTl^: I j .^LsJI ijj-3J' jj^O Cj Lijjji^i_iJ Ij CjLojljj^I (jr^ 

jlj_H£.VL ^-<-tIi! LjI^ .(Lowell) (Jjj-J CjLjiJLlaj LjjJLa^ t^jjjuj 3j-g-m III (j^a^IL^J.! iyuSXa}\ < JLc 1 

■ SlLa^Lj JL>-I ^^SLI 

^L_lj! (jjjL^-al i4_Loj j^yJS 3jLj_a ^j^^I j^j-uaLj^JI oj-fuu^ Lx-^juo __>J^j-! ^^e-ul ,jl^(6) 

^jJI L£jJj ^LiAJ t<U #1 4jI j JU*j j-Tljlj t^jJ! >-aVl tjjJj-C.VI ftLaJ^ ^jJ CjL-l^LjjJI jlJLSj 
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(j! tJ^LiaAJ 3jL>- i-Jaljjo! ^3^3 c?^- ^Hj^ 1 ! L- lj - u ^ ^ LAi J3 'cHAH 1 1 [j -(_3^^- > '^' 0-^3^' 3' 

t j_a L_aJj_a j_<u>.^M s j 1 gaJl (jt I 1 a |1 JJ ' J t4JLjiJ jJI CjLjj^jjJI <j_a IjLu jJ La^ i «*j i ■ j i ail 
Lii^L>. jJi3 j\_i£.j_ffc Laf -CjLjjj_>JI ^_<-ua T ^j_a L-flJj_a ^ fl u 11 - j i a I Ij t Lutjv CjLjjJ_>JI j-^f 
LjLa I jJj ij_»_lJI 4_2«.j_a jjLti 4_jl_tii t£jj_iJI t±!j_=*_a 4-2- j_a ^jl^ jJ Li^ i a^ajj j tiaJl £)1 idUjll 

j^yJS l>^_3 " j - ^- J - * ' < *- =e - t ^ 3 4_i>-^Ll I Cj Ij-Li-oJ I CJXxi \$ 1 4_uj_tiaJ I Cj L>-jJ, I 4j^_LaJj ^ « ^ tla t JSLtIiJ 

i alj aJlj Sj u3j II j_uGJI j ■ ■■ jjl L^jSLaj f j L^aJI cjL1j^j>. 4_jjjij (j! ^jjluAjl (j-u 1905 ^Lc 

(jru CjjJU>JI ( _ 7 Hj1j£LJ1 iiLu LSLJ, I .j^j-ua £L*_tiJ 4_uaj_*j ^jJ (jJutJJ t j-a CjIjjjmSLI V! 

LL»_i_d)l_flj £_a ^ tj j - u ■ ^ftje-iuilj ^ 4_uj_>JI^ 4_l>.jJJ 4_t^.|^j>jVl g J_A (J-*-J_J 4jvj_<^ i_£j^>-l diVL>- 

dJjJjjJI i ijLjtHJI 4jj_^Iil La (JSLtltJ (^^IjHj l^jSU ^_lL-uJI j SlJu\} I Jjj i -->" ^ S i *" l t I 

(jt ^ftJ^ULI .dil i>i*itl tjrjj ^jljjJI IjUl ,_>-ia-aLc. La Sjj;,-^ 4_«jj ■ »j i>iU ( _ y ljtdJl 

s- j i ail 4jLJ_iiaJ t±jJJL>JI I M j a L»lS-< ijLc ^^jj <jl 

CjJu J^ij . L^jLuiJ ' 4^ ,^."11 d .ta-Q jjjl Sj^S 4_!jJ t jS^j ^«a_I (j^J^ tCjLiL>JI ^ jut j-JlJLc. i a ■~-~ e Z\ (7) 
CMiia- 4_uui3j c^S^JLi t ^JiLla J< uij 4 flj^auj a CjIjj^j ((^JjVl 4jj< uijj ^ CjI ai>Jl 

^La^mjl) (Haimonice Mundi) : ^ ^^JL^ jlIs ( 4jjLa^ &ljT ^LJI ^ jjl*J ^15 (8) 

ij^^ l^-* 1 - 3 * ^dj^-? ^cJIjjlJI (J^o j_jJL»TLj 4_j_aljj^SLu t_$^J (J^»- (^«Jlj-*JI 

■ a ;j ISlxiJ L] 4JLlLo (^j-A (Jj ijS^ ^— ! - Jl> "_5 

t(JT j^ J-^L^ jLsLiiJ^VI 2Lil ju j_Lo L^-La j^liSLU ^jl^j t^o-ij^ ^j-i^j j jj^a .^^11 ^ jut (jl(9) 
, > I j Tlj LSLj^Ljj_u-u^ 1-Lxii-ujJut (jji j ^^jjj-oLiJI ijj-SJ I djlaLjiTi^l (jLa tjlilll J-u^-u (jric-^ 

JU>J jj^-* (J-^ ^ ' ■~' t ) CjjI^ 4_u_u^aJI ^J_ua iljLc J_i^ t j_a LlSj^!^ 4_u^_*JI (jljJLJI_j 

. L^lSLuu pLSl ^ (jlaj^l ^<uj! c?-* Tectonic SUjjjSo ( 10) 

ijj^i i (O^*-0 t—t-L^v J i a a 1, 1 j_d Ja^jJl I jut (Eye-oh) (>U^LaVI (Jj^ £yt LJLc ■ tkalj (II) 

(12) 

fj^se-ui (jVI tj^U-j Jjfc tjjjJL La^ cJl5 1655 ^Lz ^ 0^ ^jJl J_Icjm4 j 4^v^( 13) 

^jjl^J Ijlj>- j-ljSJI ^L^VLj (^^jiutju (jl (j^j La4jjL5j_j (tj^ji lO* AXQ {j^j " < a >^-^ 

' t— a 9 t 4_jI_jL_i_!^ 4jLjIj_l>. Jfc fj)3 ^-^->^^ (JjJLiJI (jLi ^jSLllJI p j - u a M IjJLuej (jl 

(jl ^j^LaJ ^jjjJI (jLSLi-aJI {_ya 4_jJL>-^ *l Jjj>- pJljjJI liJJj dJjj^ 1 L^H2jj>-j^ 4jl5_JI ^ jut j J j"^" ' 
(J-iia JJLc (J-j-3 ^j-a ^^^jju^ ■ ^— ^ >. flj" ,_j5L] C.L.<_Lua 4jLtjJ,l ^Ijj>-^I cdJj jjl ^1 t^J_L*j_j 



U&uol9_JI 



Cj_a I J La 1 1 u "j^j la l^-tTi^ 4— — __ <3 J>-— ■ p j uu£ ^JLjJa (J ' Jj^^xiiJ 8 I ( _ 3 -1j La (J^>-J J Lcjfi I 

,« J_«JI <__U 4JLpa rt(g"lf A 



\ "i ... ^ A a I __ La JjLu 4_L_> 5jL>-ljJI d_u_JI (j_ ^UaJ (^j—t-aLc ^La-m *y>- jjfc : jljlj_JI( I) 

■ I i_flal 3j___ tJ^L>. 



La^£jj _l_ L_>j_. ttiiUj)jJjSLI^/l 4_a__ j-j-c ^^L__IL 4_.jj_a cjL^j^j_jJI _J L_L_ l2Iuu (jl_(l) 

(Ernst jjj_ljj>j _.l.l_ jjf _U— (j—s SljjJI .-.A , : :."<l . JjSjJtl ^—S d_uL*jVI d_j_L_!l t_)|j SljjJI ^—3 

_jdL>- o_ __-L_ _; jJI t>L*oVI ^& 3_ Ll_ L_ II oLft_ujL>Jl (jAjli _ jjGjI Laju_ ^ji j >_t^ ^ Rutherford) 

J-Lu ■ CJ-j^*' Ct^ Cr' — J- 3 * L° Sr 1 ^-' U— ^ : M^l- t^JLIIa -ij^jij Jjlcj -4—* 

_jjGjl '(_^J_5 ^-J- 1 — - 1 t j_a g_tla_ <_2-— l 15 jL^. £_JLa t j_a 4_j j_> ^1— — (jl 4_jI^_. j__a LjjJ_ 

-__LjL_>lj 4_jJ_JI 

((J-tjJI ' ^ ^» u^jLj-.ji^jl ^-jL-T fji 4j^L__VI J-aj>JL_ 1 1 Jl>. -oJl I Jl_ — uK^) 

V L!^ t.?JJL«J ^—3 (jrjL^j 2 JLajJI _jL_- jJLC (jt (jJaJ (j-ft-a tjjj^L— (_UJ,L_ (j-uLJI Jl>jj 

Jfe (^j^ L__ ! Lg_La _L>-jj La J^j 1 1 1 ■ me ^ 4-tlS-L«3 ^.J-ir^ tj^*" ~ IJ> '3^ lt^ ' ' tj ^ lt^" ' 

t^J-LAi-jl C-<-&Ii (<U .i>JjL«J (jyic JLjJj <jf^>- J-^J' jj-a (jVl ^ J7 o3» j^JLa V ^jl LuL^j^ 0j\-£lC.\ 

. Llajj 4jLjij>. (^jJ) (Jj t^jJI I jut 4-Lx-mJ (^jJI ■ La 
(jj ^^>-^l i_Jj-*! 3jU>-l^ L^_«_u3^ 0^-^ (j^JI (J^J^' jLui- JJLC t jjZ. JLjjj 
3 a vl 1J j (J^ljjJ f&j jJ)^ (63 10) j_4 JJljlJI g t J^JjLflJ '^L^j (jrJ| ^J-C- L^- 1 -" ^LJI 

. Ll^Sj Sj j (83 I 0) (tt^jJl £-A ^J>*JI 

.A^pXI-t_ J jhj ^jJ] 5 (.ijmiAJI jjUI Jj>=^ ^1 ^jl^ ^jJI (*) 

CjljLLa jj-a Sjl>-I^ Ljr & 3^_p*VI * j-Aj tdJu^jv Silicone ^j^alu-oj tSjj Silicon^^SLtL.L^ ^Lut (3) 

. ^o^.j^UI- t jjj^i jLc (jj-a Ua Laj^LJI (4) 
J] S^^-l^ cijLl4<L! ^-jj-a 2btjL±JI ^ jJI tjr^^jju^JI (jV (tdJi ^ ^jVl ^ Sj f hj(5) 

Ja a " >. I J_L£) 4_ujL>JI ^jTl^JLI i_- i^jS^ La! , Lu.mj 4AjJi_iJaJI I g!Lu jl >■ <_l.ll.uJ ftl___JI 
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(Jj>-!^-C J-^"' ^3^-° ^J-*-^^ ^j'^*" '^"J-^ .' ' ,j-a 4JIj5 ^j£^M ^jjcJJI ij!(7) 

tj-L^-m^V 1^ (j^j^£L3l <La JjC-Lui^a t Lt_lLaj <j_a Oj-a {_ya ljLlu^I (^^- 3j-lLi5 .3^_l>-VI Lfcjjiaj 

Jl3 L yz>j % $\ ui^-l? -4jju (j^i^AJI ^xuaj ^jJI)) (j-aj-ll i_dJju (Aztecs) jj^-iSLuj^H Ll2j(8) 

1 1 i j_7s_J 1 ■ lad LuUJ -3a^uj t «; La-t-u-I 1 J I fljC 1 Uiii> ( t _)-u^t-tIaJ 1 ■ La 3 - " ■ _i J-J « '"' ' 1 

.(-lil^Lu-aJI t j_a 

I I " *^ I e3 ■ ^! JJ j ^ « ' t3 ■ j^^fl J-^-*- 5 3 L?=-3 g j LuJa ^Q-Ls LftHj J^kJu-O J-A : J-JLj-uJj-uJ, I (9) 

.^j>-jjJL!-4j^j_»JI cj Lc LuSiV I u 1 S ■ jL^>- (2*) 
.^^iXI-LiJf Sbuit (3*) 

cjLJp* <U£. jl^oj ^ ^jSLI^ .^<u*-LJI I Jla I — .V ^ 0 1, „I,| ^^u^l^l (jL^ LdlaS^(IO) 

j I y a '■ I (jL^ lj>j L«_c 4_t_3 J&L-uj « JljJl^JI fUfc-UI u'j-*-*^ '^06 ^Lc ^^L^ I) 

(Jp-LTlC J 4— jLTlSLI 1 Ll*j Co$ La j_Lc <L>-jLJLa» : j (Jj '^'j O-"^ (jylc tULfi La ^1^' 
I jj 4jI ^ ^Jl-lj : OjJU£. dJt^^ <C_dio Cl1$ t^jJ! clLlLJI ,j-^-^=> (j^aLal C-lX.Cc 33 »L.1aJI ^LV^j 
iCjjj_J1_j t ( J-iJI_j t&LL! ' " ■ I j La CjLlvj tjj-oiJI (3'j_?^_? 'J ' Lt*a£Jl ,j_a 4£.^luaJt,l be 1 ! I OjI^ 

.((LiU « i l.3 (jyjJI i>J^ L>^ • c ^^- =e-a c *- : *-^ Lr^SJ 

. fiJS*-J-lX\-< lLje-Li-aJL] 4-U.tIi ,_jl3jlj^JI jj-A (jlj_(J>. j^j-A :4_lc^JI( 12) 

jllLa! I 0 L_lj^_5j t^L-uJ J-*^ ^l^j^I (jyic »Lul^l JajJL-u ^jJ CjJucj ^ jJI £jL-ujJ1 j-it «^»( 1 3) 
^ya 3_L5-!j Jjlj ^ jLUf 10 ic^-L^ J ""J J^L_aJI j^j>JLa -ijjlj 4-uLill ^ 

0)\ ^^^jlaj^Lj a JL-La-Ltaj (j Tl>- cdJll ^aTh-uJ^ t^j^H-uLj Jju 4_uLjJI '^H-a ^0 4_Cjm-u ^^Jj ^9 t Jaj^j-oJI 

(jLfl t j-u5L] j-^^ 4_u jL>JI ^«j>-LlJI £jL-ujJ1 (j^SLj C-^lv ^>-l ^oJLc jjr^a - ftl^JLj dJISjLvVI d'U , . 
Jj^Lj t^jJI ^<JLaJI ^jJlS . L4J 4_^ljJLI ^j^^I CliL^aiLII ^-..l^v L^.^-u jj-a 5Ual ,,.11 ^Ll^v^I 

t L_u > 5j Li / jIa 100 jf Lij / jIa 10X10 4_c j-l^j l*J j^-"n , ,1 ek^L-JI >*^>JI f^r 10) 4_cjL-a^ 

JUu Lj / ^la 200^ 

-4jJj,_3(J! cLiUI gj-L.^ 3j-L<_ua i_3^jj>- LtJjJ (J-ojJ) Lajl Ji |T j^* i^aJl i_3j_>JL 4_j jL>JI jjjC ^uvLJI 
Sj_iJ ,jjjLl3 t_$jJI (j^p^jj j^jJI 4_u-uj) (^^j^jjJ I 4jjIiL>JI (J-aLi-a (J/U^ 4_Ljj 

4_^^L«JI ,jLa t Laj_4_c_j . d -~- '■ ^<JLc ^! Cj-i-ojJ^ t,jjSL]l t j_a ijLSLa =Lu IlLsJI 

^ (M)j 4_LjjL>JI 3^ ^ (F) d)t U_k: (F=mg=GM m/r2,GM/r2 ^m^H 4^^^! 
jSj-ay J^L-aJI ^<u-u->J! t>u S'aI ,.\\ (r) ^ . U al , ,.11 ^j-u-^JI 4Jj5 (jr Jb (m) ^ ^<u*_iJI ^1 t—^^JI 

t j_c j-l-laTJI ^jJ] i-SJ-^j --jjVI ^ ^jjlll ^ clliJu>. ^L^j^a j_a jJI 4-JL^_aJI ( 14) 

^1 4-cJSLII j-a^J <j^JI 3jj<^tH ^ 4J^U (jrJ^Vl ijj-aj-^l Sjj.^tl ojl^(l5) 
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j^-JLj Cjl^l o Mill dijl^ .^.1(1 miU ^-aj Llj^JL! mj-* (^A" (Teotl) j^-ii g^jSujjVI ^1 $\ tj »j i ul 

.^jSLII ,U,i-kJUj aJVI j^cj ^Ijuj (Teotl) Lij! 

.f^j^UI-i^Uj-uJI CjljLLa (Jj!a (^Jlajl JL3 (jl^ L^-La I 1 1 1 a j t^jJI tj t^aJl (j^ (*) 
j^Vl t_JL>JI <j_a L-LJI t_j jJal j_a Sj_j>J.I t j_a t-^JjJiJI t-tjLjJLfl . La Up Lfc-tre-ua I jui L j_u-J ( I) 
CjIj-iILaj 3jj>-JJU i_£j-J jj' ijV 3 <— l j > st-J^ laSLa^ ttUjj_JaJI t j-U.L^JI i_3^l ulalj-tliju 
nj-L-u-uJI ,j-U^La 1 " ■ lj ulC ^_<Cl.-uJ CjIj->J.I 4-iSLuaLjJ) 4_l>. jj-<uJI oljL>-^l tj^-J^ • t j-\-L.-aJI i_sVT 
. U^- 5 L>^ * 3l ^~ u!1 J 4Jaflell SjL*je_a 3j_>i_U 3jj_i^s (J.3^ JJ 1 ^~ Lla^uM jjLfl I jJ-j 

(^jJI j_jjuJI 4_L<^ (jjSjj-j LjjIj ^xjjl>J I (jj^a LajJiC (^^-fls Lc_« jjjiof djL>-j_a j J_u ^ ^jt-. . t-.^. 

. LjjIj ^_i-u->JI (JJ^Lj LajJiC ^jglaJI Ja_>JI =L>-j_a JjJo^ 4-Cjm-u t j_a £_a 4_i_ujLlLo j_4j>-V! 
Jl-ljL-JI J ; ^".-.t t l ^ t Jl-l<-JI ^j^sUI t>U L^ajf £_?'j--^ ^ J J-^*^ ' ^rH^^X' ^Lj^jJJ £Jjl jlJI (3) 

t_£j->-l 4-iLj^ j-uIiJ Lj-Lu 1 a 4_Lu jjjjJLa j^j-l-C JjJ_j (j-aj <_yJ) CjLLjSL]! ^JL>-| j-nlijj . LiLcv! 

(j-Gjfc-LJI (j-u ^yjVjLi £xisj_a Jlj-J V j-a^l I J-ffc (J^ U^_? '4-*- 1 - 0 U3^-° 400 La -ij-^ tj^J Lt^! 

cLL-AJ—a ,j_aj_]! <j_u_uLiLa (3^«J 3 'JJ ta ■ ul (JJ^ ^ Ltj^jG ^j_aj j^^jJI Cj! _L>-^j . LU.I 3j)i iJaa- (^^5 
j_4 ^JL«_II j— (jj 4_l_jLflJI 4jjIjjjJI SjtSLaJ I ,j_<i Tl ^j^jj^j^^l 4j^L»_a t j_a 4_Luj i_JiJ! t Jg^3 

j_l£. j_a 0^-" ^jj -(j-^J-I^JI 'A-^- LjIj-^ <L*oxlaJl (j-ulj2 5jLc] ^jSLqj V (4) 

^ I C 1 1 j j flJ _L>-jj 1 Jt^ J_»-o j-4-*J La) _L>-jj (jjSLJ! jj) 4ijl_iJI ^ a 1 a>< tl ^j-A ^TlTli-uJ 

1 j Stj C f I jj j a II JaiieJ lijj ,t_ijuju L^J ^j-<t-<-all =1 «j JajTI jjHjIj^ 

^j-^-i-u^a ,j-Lj|j_flJI (_^| jj-5j JlcIj^ a I tali ■ I uJL_4 ij^- 5 *t L=e r. L ^ t J J> "j'-^' Cr^V^ 3 

,j£L«_o 3 Ju JL>- & Ljj-lS i_flJ La (j I t jSLcJ J-C I J-5J I <tc jjS-><-L I JJ—i (Jj-o - L^J ^j-<t-i-u-a j-^. L^j \y 
ftLjjjjiJI JJUjJ LujjLLa Lq-m] cdLut (jl S j j 3 fl II LuJJ ^JLu -SjijjvjJLI ftLjjjiJ! (jLSLa J^-i (jl 

(j-a Metaphysics «&Ljj_uiJ1 *lj_j» La_j Pharaphysics «3j_jklll »Lj-uaJI » t j_a ^j^l .3jujl>JI 

J-»J^ I q j ' 4^^Lc L^J jjjSa V! J-<ClJe_ij t^jj>.^L cbalTL-^a CjLJL«j3 (_tjL>. ,j_<i I ^ j^j""" fl 

n 3 j , f ,\ }a jjjSp Tmnphysics «4jjIjjJI »Lj-uaJI » 
umi-w <uilj .\ (j! 1 jUjVI (j^MlI! LUL^. ^ j^Jaluij 4_jL^ jUjVI (jt^-Ljj tij^" 1^1 (5) 

ui -j .^JL*JI ^j-a j ' LUajsj Uj3j^. ^j-a l_L>.jJtJ^t 4Joj\jeJLa 4j>-jJu j_Ju^ 4_lCjJI 

J>jj>-j_a j\jt La L^_t3 ^jJcj (j) ^jSLaj SjiJuiILo ^IjJo . L>-jL>- LlLvlj ^Si La (Jjl^j jjl Lukul 

I '.jl , t- Trt Ljjl_tia>-! l_La ^-jJtJ (j) j-fls Laljjjj! (J^-? " LL>-jL>- J>jJ*-jja jjt La L^lS (Ji-Ju^ LlLvl Jt 

■ 0 j S fl ^ I tJjLfll t ijv! LT-*-^ 0 -a l- J ^L_L a O-iuJj t^jJ>-^l 
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4Xa jJa a jJI ijlSUI jia-»Jl i_>^ju 4jI j JSLjJLi LJLz ^JLu pJL*JI (j| 4ijLlII jJaiJI uK^) 

galUt ,>*f$A 

p^t LJL>. ^jJ*jj-uj jjhJI 4_JL*aJI ^Ljij>.^/I 3jIj_>JI jLiljl t j.c , \ . jjVI i_3j^ju ( I) 

(j^lll j-^jj^VI 4jj^jJI dil^^JI j diLvjJLL! 4_al*lJJ 4jL*_!U cdJjl^^ t t_^l j£Lll t-, , ,. ^ 

" c ^dJ_^ (J-tl^ejJ i_3jju Cj Luis l_j^_J I t j J a £^-2 

.p^j_UI-<Lj^_JI 3Ll=»JI ^ J^jlL-oII p_)j-3JI tj^j > * [ I lU^JLj 4^^Lc (*) 

. (pjv^jJJ) d ' <3J ojXi Cj\-jLu^jiX\ t j_a eLfljQo (^j-ffcj (2) 

<iL5 j^l jjL-tiJI t j_a I clJ) ^jlSj ttGjuJI ^jujJ L_aj^3 j-uaL'm <jL5 La_LLc (3) 

. i-Ij j_j Lj j_j (JJ-jJLjLj 4_4_i-u1 LtSL-Li-ujj^ 4_jJL3jLa J^jLJs &^J_ffc JL>-1 j i ea j 4_i£L]j ^j-Lflj-Jull 

j_aj>- Luj 1 fl-uuSl LL tCjjjLj^j jjjjj^jj^ ij-^ 3^ -pJL*JI j^jjLj d i j A tjj-**-* d *a S i (-lUlj CljL^j 

4_c^JU CjVL>J,I t j-a j-ui5L]I LujJ ' d J^^^J?J jj-^J ij^ ^ ^^J-j-aLii (jl^ Uj iJLlu)j 

jl>-jj V ■ - 1 1 " (ji^ g^-i-Lgj ^jSLoj * L3JU I I jla La LLu^ ^^^Ijj (j ! ju ^La 

La ^Jj Leajl Cj^JL>- L$_La p j a ■ Ljj>- jJ j_lSJlJ I La Sj^LxJ,! j j i ^* * II L^iejjLj Jij-*-! 4^^jj-a Sjj La-u V 

- 4-LiJaj I ^_lC 3 j I i gaae ■ 

(jic j^L*_a p_>Ji (_^| jl ( lluiAjSi I jjj (jjJ] t_)L4 jJU j^l^jJI (j-a j-tTiSL! I JL>.jj _L2 (5) 

(jt ^j-»-»JI (J/U j - oil jju-alj L»_aLj^ ,jLiJ t ( jJ^-ij-i-oJ I ) jLa^uVI <tJL>.^_a j^JI Jj-i^ajJI illtluj 

(^^jj*. (j^Lqj jL»jljVI liLuij ' ^ 0' *~ ^L*SuSl Ijl>- ^-^J-Sj-a Li^ llil^ . LIjl>- ^_u»aj 

L_a_L*JI I JUt (jt L«jj . L^jlll 3^j>JLI t j-<i-ua j! ^^i-^H CjI^j>J,I j^jJI j a • aJI ■ LjL>- LaLftx&l i^iiej (jt 
J jul tjoa-j - Lojj (-fljjt-a I ^_al C-m-J 4JL3-TJ,I 4JL>- jJI Oljl iJaaJl j La t LJLc <1iJU*j (jjj^JI 

.(J^Ibe-a ^>-^. tj-S-iJ l_L(t j^jJI ^Jjj^sj (J^ '^JL>JI 
. pcvj-UI-t_i5aSLJ! jL^cl t ^L«JI LlLui-a Luj 4_cJSL3l tjjul ^j-a p ■ (2^) 

(j! 4_lL<-U SjLJajtU ju ^j j U i-^ a (jic (j^jtjjvj^i Lj^/ '5 .1 ^',11 ^2 i kljXI Lui-uaj Lajj (6) 

.pc*.^ll!-LLJj <LxjlUI JjS S^SJI l-J^ pJI ^aJI (JS i ajj&s 

^Ucl^-JI ^LajJI Sjljj p_L^L OJljcIUI 4JLi t^jJI ^jj L^altl ^juJj -^j^f oj^vf jt (7) 

: 1978 ^Lc ^pa (jjI JaLyi 26 ^_jjLIj « jjajjj^ V I » 4-.Ll.-^-uo ^ *L>- Lc-u-ajv 

JLj^_jJI i Ji-SL-aj i ^ i ' I La j II 4_xj_A 4_J^J_tJi_a ^j-a ^Jt, (^j^jLiJI pi tlajJI ^j^i tij_u 4JLjjj 

jalUl J^UI gi^t^A 

.j»»._pil-2LuljJI 4J.UJI ijj^JI ijZz (*) 
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(_,_! j_j^_SLJ I J>jJ3jJI 4_lol_i_u^j (J_?j_3^' 4_5_lLs jf_i_a_G (j^a ^-Li5o j U^T I ^ *X 1 t eLljl_$_« 4-lLcaJI t?J_(t ( I) 
J^L^VI tJ_jjJ! J-c JJl£. L^-aljLSelLujI jia^ jjlJl Ol il j>Xlj j_yi-jJI ^^-i' cr^ Lij^-" 

^ i a ■ 4-^Li-u-a I C (J? _<i_>o CjJlj>- La JuLc t <J1i I j,j_t*a Ljj JlI I j^jlal^JLV Ij ■ 4-3-ilaJl tfJL^J 

.<(^-jZX\» L^jj^ ^p^' oLulSUI t>u <L3^L*JI o^J^d ^ £jj> : Lj*.jJa£LjVI (2) 

^Li ^ jLLfl 3 ,5 jjl*JI I ju* ^ m^I (3) 

■ faJ^H-l I -£-i I^JLl^j j uiC (Jial ^J-II I j-A I ^1'^" (4) 

, LSjL-u Litj^j (5) 

.^jiU-M-J Vnt'na CjIj ,U (2*) 

*'N 5 * ^ <— aj-(-u-LuaJ I t ( juujx>.jjj (J-lS L-uLjJ Cosmopolitan (j LIjJjj j-a jj£ 2 cjj^IIjI (6) 
ojLjfc (jl j_l1cI 4JSLI^ . <Li£.1jjJ1 JjJL>JI ^jJ jjVI ^ LajjgTmi-a Jljj V ^ jJI ^Ul 
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«£__L_j_£L_]La»J «j_LjjLa» »i lia-dJI d i Cj^L>.j (^,_a jjLj JJJ-i * 
2 j S La CjLi-ui ,j-a 2 -i j 1 1 CjLJI jullj jjl (j-a JjJjl!! (jlr J l -»-- * 

(jJ^i-T J-a (_i!!jIL<IuVL> 4J jju^> La£ i4_usJLc sLujaj 4ajJ 4jI n" i n «tJ * 

cU^. J iflj. jJI (Dragons of Eden) di! j Lxj LjLj£ .Sn: ^ylz. jujj La 




Ljaji £3Lj 

CjLilJII (j-a JjJjlII 4J * 

<_3jLc J^alS 



j j" i ii -v La ^Ir J i * 

i2 al =e la II u a 

2 al -» , tl J ,r * 
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• 

(j-\_i^La d i ii o >■ 4_La ClA- u j i Lvljij c_-I_C_l J-*-*! 4_ajl__ CjI a i < n ^ ula jJ_l_-j 
(^j-usVl dliill jaJLc cL-Jj-a (jl ^1 c-jL-S-ll Sj <j ui -laJ-JJ . Ij-b 80 ^ Sir 1 uj 

(jJI J--J--I _>y-jj ^i;^' cj-'! lij^^J f.j^? 1 -^' e^i 0^ J-^-y) (jLc-L-u Jj^ 

. (4^L-u-^l 2 - j ■ U 1 1 
■ uic ^Laj-a! 4.JI j_-L-.iI (_g jJ! (j-'jjj fll'itl «_iuSJl j_-I J-2J 

i L-j-lc ■ a ui£Lj (_^<-JI -I i a a 1 I c_--l>.L--.I <_ . j i iu i La .-3 q .nt joJL-ll i_)a->- £ju}m 

SLp-JLj 4l_-->lj (jj_>L!l d d * I *" ^ *Ll»1*1I (J_iL__U i c I 4^_L__t L-_--t! Jj 
^^-.a j j S, 1 1 4jj i^i ill _>a^_»-!l ^ i i__Lt_> ^1 (_£jij_i J-2>J ■ (_gj Mijtl (jjiJL>Jlj 
^ > ea 1 1 j J i j<l (jL-L-uj cL_clj-_J1j Cj*JlJ n J ' JJ ' J-La £ 
_>_L»_ia (^jSLII jLsjLiVI (j-_. <J1jLjj La Ll 

_-—--lj-> g j * 1' (jj-S^-j La sLui/l 4_4) t_jLlSL!l (j-_. (ji^Ltil j_>.i (JLja Lafsa 

(Jr JLc ja-L*JI , ,." pj ilLlfCJ i4_-_jjJ_. q\ <_-l->aJ (j^ ' La (^--3 ^ air 

^__alj-j iJ3 _3 i_a_JJ_U d a itL-u-a ^ ^ . . (tfLI i, * 1 a 1 * i ^jt 4_-_La_i (_£jJI _sL_--^M 
c__Li-L!l ^-lc a_j-uaje-^i C-LJl jjj-tl <_al uK~ , 5L^j_LaVl ? L-_i-_ll SJlfTj 

1 itilt) ^-Aj • ((jr 1 ^) ^-°^La CjLLajv^La UL^- 1 tj' C?^i * J^- 1 - 1 *IxJ 1 

(jjiLiJI i_dlj.ll (j^a ^j_S_i j_Li ii- i i,t-r°i 4lflijJ,l sLaJ--*JL p i n*n V QafsLII) (j! 
^j-j-SLII i ii t^l CjljUs-VLa ...4_i p j i a a Ja j sLLa Ijjjj 

. . cLjj mi i 4_L_u_sa ^j^o-CJL 4i_i_uj-a jjj_>. Cjlj ^^--l) LaLa_i d Laj uuJI c_j_ll ^o_>Jlj 
(p J ''"J'J - I *H ''^j--^ (j II j' a> ^l ' ->l ut-w ■ j^ a i— lij-CJI IjLAj 



